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.The liatlon^s 2H million farms consume 
6.3 billion gallons^ o£ gasoline and 
diesel fuel, some 173 billion cubic 

'feet of natural gas, 1.5 billion gal- 
lons of LPv(liquif ie<i petroleum) gas, , 
and 32.*3 billion kilowatt-hoOrs of 
electricity In a typical year, 

r ^ ' * 

While amounting tbonly 3 percent of* 
all the energy us«4 in the country, ^ 
the energy required to keep our farms 
in operation is a vital and increase: 
Ingly expensive resource. The cost, of 
energy has neatly doubled in the. last 
10 y^ars. Th& largest part of the 
inci;ease has taken place in last 
. 3 years alone. 

Farmers are coping with higher costs, 
for energy in the same^way they deal 
with crther problems that arise. They 
are adjusting operations to get the 
last drop of value out of a gallon of 
fuel, to wring more work- out *of a , 
kilqwatt-hour of electricity* 

Beyond the need' to save money, farmers 
.may well ask why 'they should be ex- , 
pedted to be more conscientious about 
conserving energy; cost-consciousness 
is built iiito any ^successful farm oper- 
ation. But fanners, like the rest o£ 
the Hation, are' being forced by glo- 
bal energy' problems to reassess their 
use o£ fossil fuels. The entire Na- 
tion is being made , increasingly aware 
of the severe limits of wHat was once 
thought ot as a limitless resource. 
For all to '^osper, all must conserve, 
no matter how great the individual " 
priority of 'use. ^ , ^ 
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Figured ENERGY USED IN AGRICULTURE (1974) 



This guldebooH *contali}s a wide spec- 
trum of ideas for operators of loany 
sizes and types of famnSi operators 

'whose' conception of ^ energy conserva-, 
tioij may vary. ^ The^ l,deas range from 
greater' att^ntlon'to daifty- details to 
substantial added. Investments In.fa-^^ ' 
cllltle^ and e<^iilpment. llqt all the 

-Ideas will yield large dollar savings, 
tpday energy conservation may seem 
secoprdary to other considerations 
bepause energy^costsi remain a small^ 

^^ractlon of tot^l *costs^* Tomorrow, as 
available jqu^ntltles of energy become 
restricted', producers will have to 
a'dopt energy conservation measures* 
Irrespective of cost"; ^ 

This effort Is to help farmers to use 
energy resoyr^^ss.even more prudently 
In^ the future- . ■ - ■ 
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; * Figure 2, ENERGV USED IN AGRICULTURE, PLUS- 
FERttHZtR AND CHEMICALS (1974) 
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Table l-'£nerey ufted V,S, agrtcultur^, by coanodUy., 1974 y 
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^0:^,929 Tpiai.5i2 
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32,088 


N :^2,725 


716,^152 
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y Data Include ill encrey u*ed dlrtctly on tht fans for crop and li^^stock product ton*^>urpoa«S"ft eld operations, 
Irrigation, crop drying, Mqbanlted teedlng, spac^ beating, fara byaln^s* ^uto u»e, etc* Huoberfl nay 1*1, add up to 
totals due to roun<^lng, ' 4 M ' ' ■ - 

2/ Harvested acreage except for planted acf««e« la che following; rice, rye, vtnter wheat, spring wheat^^oate, 
harleyp cottony st^ybearn*, peanuta, TUxBeed, ary «dltle pea», sugar SeetBp and sweet potatoes, 
solution)'**'' l"**^ InclxKJes the energy required to a*nufacture fg^llUers Md pesticide ttncluding carrier 
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ENERGY USE IN VBGEJABI& PfiODUCnON ^ 

\ ^ i 



Etrergy, use In produclng'vegetable 
crQpa has e^anded rapidly in recent 

' years because dost relationships be- 
tween energy and *labor have provided 
strong Incentives for mechanization.. 
Present high fuel and electricity 

'costs, however, are causing vegetable 
producers to reevaluate^ mechanization' 
decisions, .^d they are lo6k^g at 
existing mechanized operations with an 
-eye to making further energy savings. 

^^jor energy-using vegetable cultural 
, practices and the forms of energy used 
are dlscussed^ In this guidebook. 

CULTURAL FRACnCES 

Fertlllzatlon ."The^ manufacturing and 
application of fertilizer .to vegetable 
crops consumed almost onerhalf of the 
total^energy used to produce vegetable 
crops In 3-974. ^ - 

Potatoes 'and sweet potatoes were the 
' Tiargest ITer-acre usefs* consuming ovej: 
half the energy used^ln fprtlllzlngi 
In general I processing vegetables took 
a larger proportion of the energy *used ' 
'In" fertilizing thaP did fresh vegeta- 
bles. The major exception In processi- 
Ing crops was peas, a legume with llt^ 
■ tie need for fertilizer due to its ^ 
nitrogen fixation capabllltyi* 

Field operatlons ^"Thls Includes heri- 
blcld^a and pesticide applications as 
well as tillage and plantlng^( It was 
the' second latzgest ^tem df energy 
usage li^ producing vegetables, taking 
almost 20 percent of^ the total enej^gyr 

There was little difference In tae 
total amount of field operations ener- 
gy used* to produce afresh vegetables 
(19.6" percent) and ^processing vegera** ^ 
bles (22 percent). -Individually, how- 
ever, there were striking differences ^ ^ 
ranging from a hlgli of 36.2 percent 
foi; dry peas and beans to a low of 
11.6 percent for potatbes. 



Irrigation . — ?or all vegetable crops, 
less than oae-^t^nth of the energy used 
In production was for Ixizlgatlon* 
How^v^r, this amount varied considera- 
bly -by. crops. 'About 11 percent of ■ 
energy us^ge oh fresh vegetables wae 
for irrigation, but sllghflV inore than ^ 
4 percent on the processing' crop ■ 
Both peas and sweet com are^ excep*' 
tlons to low energy usage, for Irriga- 
tion for processing vegetables, with 
corn using 13.5 percent and peas about 
20 percent of total energy f6r Irri- 
gation » 

Harvest Ing > ^Wlth the exception of ' 
some fredh crops, almost all major 
vegetable/crops are .mechanically har- 
vested. Substitution of iUel-con- 
4 sumlng machines for handplc1|clng b^an 

with potatoes, followed rapidly by 
' sweet com, peas, and beans^\ One of 
^ the last hand*-harvest holdouts In pro- 
cessing veget^bl^s was tomatoes; The 
nearly complete adoption of aWchanl-. 
tal tomato harvest In Callfbmsa with- ^ 
4n 5 years of Introduction Is solid ^ 
evidence o;f the attractiveness W sub-" 
stltutlng machines 'for hand labo| 
Presently, melons,, lettuce, and ^jesh 
tomatoes have defied harvest mechanl- 
zatlon^ but expei;lmental plclcer5 fpr 

these crops are being tested. ^ 
. * 

Pesticides . — Only about 4*peircent oi 
Xhe energy used on vegetable crops 
' for peftlcldes. Vegetables for fresl 
market are usually haj^yested several^ 
times during the s'Sason Fe'<|d^ftng a 
greater^se of pesticide than for pro- 
. ceasing .ve^et^les,* which are machine 
harvested In a single operation. 
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Pesticides 4.3% Harvest 4.4% 



Pesticides 
4.1% 




Figures. ENERGY USE BY FUNCTION ' 
^ FKSSH VEGETABLES, USA, 1974 
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, Irrigation 
4.2% 



Pesticides 2.6% 




Figures. ENERGY USE BY INUNCTION. 

VEGETABLE CHOPS, USA, 1974 



The total vegetable.' harvest uses aiibi^ 
8 percent of ^il Energy expended- In" 
- vegetabi^ production- About 14 per* 
^cent of eaergy ±s userf for Jiarvesting 
processing vegetables while fresh ve*- 
getables, with more hand harvesting, 
take about 4 percent. Among the low 
energy. users at harvest tlmfe are fresh 



- snap baans-wlth^only about 2 percent, 
cabbage with less than 8, percent, and 



potatoes with about 4 percent. Peas 
that are machine harvested for pi^o- ■ 
cesslng -use 22. percent of production- 
energy, (see table 2). 



Figure 4. ENERGVUSEBYFUNCTIOI^ 

PROCESSING VEGETABLES. USA. 1974 
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TabJ.e 2 — Percentage of energy , used on vegetable crops by function, 1974 



Crop 


Fert 1 i izer 


Pesticides 


Field 
ra 1 


Irrigation 


Harvest 


» ^ "''■>-■ 


Total 


































Fresh vegetables' 


37.0 • 


4.3* 


19.6 


• ' 10. '8 

* 


4i.A • 


23,9,. 


100.0 _ 


Snap beans 

CucuTubers 

Cabbage 


33.0 ' ' 
31.6 
. 33.1 


3.1 
'2.3 
3.1 


-19.0 
*13-.l 
18.6 


21.8 
19.1 
14.1 


2,3- 
11.2 
Z.4 . 


20.? 
•22.7 
-23. .7 ' , 


100.0 
100,0 

. lOo^o 


Processing vegetables 




; 2.6 




4.*2 


. 13.6 


14.0 


100.0 


Sweet corn 
Peas* 


"i p "J 

7.8 . 


2.3' 


' 15.Sl<^ 
25.5 


13.5 ' 
29,3-1 


15.2 , 
21.5 


15.3 r—iod.o 

• 22.5 ido.O 


Other 










* 

f ^ * 




* 


{ Potatoes 
^^Sweet potatoes 
Dry peas and t^arfs 


50. A * 


5.V6 . 
■ 2.2^ 
■ 3.9 . 


U.6' 
22.1 
34. i 


9.9 ' 

• 

4.4 


3.9 
8.2" 
15.6 ' 


15.0 
17.1 
15.8 ■ 


: 100.0 

JOO.O 
100.0 


Total vegetables 


A3. 2 




19.6 

( 


,7.6-, 

• 


-8. '4 

* 

—5 


17.1 


100. 0 

1 



\J Selecijion of vegetables cited^Here for purpose of illus^tration only* 



FORMS OF ra<EttGY USB ^ 

As farmers increase tnachlnery size for 
tillage-practices, more of the power 
unlts^ purghas^d' are diesel. Cutrrently, 
aiesei fuel accounts far about 46 per^ 
cent of *all" direct energy useT Gaso* 
llnfe accounts for over 40 percent of 

.direct energy use in vegetable crop 
production* About three-foi|ptHs of 
tIiSt-gas<51ine ^oes into automobiles 
and 'trucks'used on the fariH harves- 
ting and marketing activities^ ^and 
other fariu business. Vegetable har- 
vesters use over a fifth of the. gaso- 
line, leaving only about'5 percent for 

.tillage practices* 



percent of all direct energy u^ed on 
vegetable "farms, of which almost 98 
' percent goes into pumpiitg irrigation 
water and ii:rigating veget*able crops. 

^ Natural and LP gas account for about 
5,5 percent pf direct energy used on 
.vegetable'^crops. All- the use o^ nat- 
U4:al gas Is* for power iini£s>. pumping 
irrigation" water* 

\* ^ ■ 
When total energy use on farms is 
analysed, the^energy used to produce 
andr deliver fett^ili^er to farms 
accounts for A3 percetft of all energy 
used (table A), Proper care and use 
of fertilizers, and fertilizer mate- 
rials niay be a key, to total energy 
pavings in agricT^ltural production. 



.Electricity accounts for another 8 

Table i — Direct energy use oa vegetable crops by type of tuall 197^ 



Typia of fuel 


Unit 

■> 


Amciunt 


Btu 


# ^ 

Percent of Btu 






Thousanci^ ' Billions 


Percent 


Gasoline 
Olesei 
LP gas 
Natural gas 
Electricity 


^ Gal 
Gal / 
Gal 
' Ft^ 


. iA6,135 
152,399 
' 61,201 

M07,858 


r8,267^ 
21,336 

1,539 
958 ' 

3,781 


39.8 
' 46,5 
' ^3.4 . 
. t ■ ' 2.1 
. 8,. 2 


^ Total". 






45,881 
■ — f 


^ 100. 0 



Table 4 — Total energy on vegetable crops by tjtpe of fuel including 
fertiliser, 1974 ^ ) 



Type of fuel ^ 

* 


- 

Btu , 


• P&rcent^of Btu 


Gasoline 
Diesel 
LP gas 
, Ifatural gas 
Electricity - 

* Fertilizer 1/ 

* 

^ Total ' * 


Billiorts ^ . ' Percent 
y 

18*267' ' 21.8 ^ jp 
21,336 ' " ^ 25.4 ^ 

1,539 . \ 1.8 . 
958. \ la 

3,781 \ ' K 4.6^ 
38,049 ^ ^ ,45-3 

' 83,930 100-0 \ 



XJ Mostly natural gas and- electricity useitl in manufacturing fertilizers 
containing ttitrogpn. i , ' 



SAVING ENERGY IN CULTURAL FRACTICeS 



, F^tlLIZATION - 

You can save^ energy In two. ways In 
'fertilizing vegetables: reduce the 
amount of fuel *ased" to apply f ertlli- 
zer# and increase efficiency in fer- 
tilizer" use either hy "getting greater 
yields from the same amount of f^ti- 
Iteer or tnalnt;aining present yields 
with'less fertilizer. Fertilizing can^ 
account foi: aearly half cif the energy 
used in vegetable' production. The 
f611owing suggestions may help you re- 
duce energy consumptioi^: 

^ 1. Have your soil tested and follow 
recommendations closely. Failure to 
do so may result In misallocated 
fertilizer. * 

2. If you use plastic mulch CAilture, 
it toHy be possible to pr^cduce a second' 
crop on the mulched field with less 
additional , fertilizer than the„second 
crop would require if grown independ- 
ent of the fii;st,, since less of the 
unused fertilizer is leached away. 

S. Calibrate machinery carefully » .An 
applicator appl!ying too much material 
not only wasted tb^ material but also . 
may do more harm than good. * Applica- 
tion of too little will at best reduce 
^he effectiveness and at wordt yield 
no results^ ^ ^ 

4., If you have a sprinkler- irrigation^ 
system^ you may apply supplemental ni- - 
trog'en thxoiygh the irrigation water# 
thereby using less energy. It may 
also be possible with drip or furrow 
Irrigation systems. Check the idea 

with 'your county extension agents * . 

t 

5. tt possible, combine fertilizing 
with some other operation, but be sure 
of compatibility before applying any 
material^^ simultaneously. 



Nat. gas 1.0% L.P.gas 1.8% 
Electricity 4.2% 1 / Pesticide 4.1% 




Figure 6. TOTAL ENERGY USE. 
^ . ■ VEGETABLE CROPS, 1974 



6. Under most c^onditions phosphorus « 
and potassii^^ may be applied together. 
Split apt>licatio^8 of fertilizers wasjte 
fuel but may be necessary to assure an 
.effective fertil-^ing p^ogi^am. 

7- Fertilizer applied at planting 
should be placed^ear the rooL zone 
area without damaging the plant from 
e^^theif the mechanical operation or 
fertilizer burn. Band application 
rather than broadcasting may result- 
in better .yields ^^rom a gluten' amount 
^of fertilizer^ 

8, Establish and .maintain contact 
with your State-^nd local Extension 
Service and Experiment Station » Their 
^knowledge is specific to production 
in your local, area^ They canr assist 
you in developing a fertilizing pro-^ 
gram geared to your particular jaeeds. 
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Example of energj savings from soil^, 

TESTS • ^ 



Soil tests mayl yield Indirect savings 
in energy by ^Ijidlcatlng the need for 
iess* fertilizer than might o£hfeTwise, 

^ be used. Q^e of gj^veral important 
pieces' of information' obtained^ from a 
sdil test is the level of resi^lual 

^ ' f^ert^lizer nutrients, already in place. 
Exapmpler ^A grower produces 200 acres 
of sweet corn. Baseid on peat or muck 
^soil,^the recommended fertilizing rate 
is'0-120-180 pounds of nitrogen (N), 

^ ^phosphorus (P20^)} and potassiiim 
(K2O), respectively^ ^ 

The avetfage'adjustment recommended on 
* this type of soil^is a one-^third re- 
. duction in the recommended amouAt of 

phosphorus if the level of residual 
^ phosphorus is medium, and a one-third 

reduction in potassiijgJ#^esldual v. 

potassium, is medium/ Higb residual 
' levels call for a two-thirds redfuction. 



$8*^0 per acre 
savings from 



soil tests 



*Soil tests .may also indicate a n^^d 
for lime/micronutrients', or other 
adjustments in t^e fertilizer' program 
which, can in turn require adjusfmqats 
in N-P-K recommendations. ^Th^s^ ad- 
justments are hot necessarily. ^ijiays 
downward. 

Table 5 shows the possible annual 
savings in fertilizer and dollars 
resulting from soil te'sts^ ^ ^ / 



Table 5 — Estimated 'savings from soil c<^sts 







-* — 


Pert iliz*?r 










Phpsphorus 




Potassium^ 








e 

Med. 


Residual level 
High Avg. 


Med. 


T~ 

. High 


F^jrtili^er savings lbs. 


0 


40 


* ^1 
SO - 0 " 


60 


120 


Dollar savings/acr^i ^/ 


0 


3.40 


16^80 ^ 0 


5.70 


11.40 


Dollar savings with 200 acres 


0 


i,680 

* ■ L 


J>'i60' ' 0^ 


1,1^0 


2,280 


* * 














1/ Phosphorus .21c/ltf'j potassium 9*5c/lb 



FERT1LIZA310N 



EXAMPLE OF ENERGY 'SAVINGS FROM DOUBLE- ^ . $40-12 savings 
CROPPING MULCJHED FIELDS ^ i ' per acre in 



fertilizer ^ costs 
using, mulch cfultur 



Double-crop pi'ng under f^ill-bed black 
plastic ntulch culture yields direct 
energy savings by allowing the produc- 
tion of p. second crop without the 
usual £uel*-consumlng pre*-plant opera- 
tions* It also yieldsi an indirect 
energy savings through"^ the production 
of a second crop 'with ies^ ad<}itional 
fertilizer than the second. 'crop would 
have required had it been grown under 
conventfonal culture, since le^s Qf 
the unused fertilizer is leached away. 



Example : Using full^bed mulch culture, 
a grdwer'^produces tomatoes followed by 
cucumbers. If the cucumbers are pro*- 
duced Under conventional culture, a ^ 
total of 2,975 pounds of fertilizer 
per acre is recommended for the pro*- 
ducfion of-both crops on this parti- 
cular soil* estimated cost for 
fertilizer Is $225.72 per acre. 

If cucumbers are ptoduc^d on the same 
mulched field, a totai of '2,180 pounds 
of fertilizer per. acre is recommended* 
The'esl;imated cost for fertilizer is 
$185. 6Q per^acre* Production of cu- 
cumbers on the same mulched field . 
yi&lds an estimated* savings of \ 795 
pounds of fertilizer and $^^12, per' 
ac^* The illustration below shows- ^ 
the estimated cost and .usage of the 
particXtlar fertilizers under each 
methods « 



o 
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Tomatoes under full-be3 mulch culture and ciicltunbTers under conventional culture 



* 

Feiztilizef ■ * 




.. 


cost /ton 


V 

'6-12-12 


1,530 • 


^ -J* ■ 


$105 / 


. V. . *' 
Supex-'-phosphat e ; 


750, 




V^lOO 

* 


• 

Nitrate of potash 

* 


520. ' 




340 


Ammonium nitrate 


375 




J 160 

* 


, Tota 


2, '97 5 








1 




-J 



cost/acre 
$69.82 
37.50 ' 
'88.40 
30.00 

$225.72 



Tomatoes under full-bed mulch culture followed by cucumbers 
on the same mulcted field 



Fertilizer V 


lbs/acre ' . 


cost /ton 


coe't/acre 


6-42-12 • - 


^400 


$105 


$21.00 , 


Super-phosphate / 
Hitrate \)f potash 


940 
560 


MOO 
340 


47,00 . 
\ ^'20 


Ammonium nitrate' 


280 ^ 


160 


. 22.40 . 


. Total 


2,180 




$l65.-60 


















* 




• 





17 



'FERTIUZA'nON 



EXAMPLE OF ENERGY SAVINGS EROM PROPER 
CALIBRATION OF FERTILIZER lilSTRIBUTOR 



A^properly calibrated dl^t^lbutpr v 
saves energy Indirectly py reducing 
fertilizer waste. Bach time 'you use a 
distributor check to maK^ sure, the ' 
pi^per application rate Is set. ; The 
rate Is iTifluenced both by tb& granu-* 
lat characteristic of ttye fertilizer- 
and by the fhumldlty . ^ 



$6.^8 per acre 
savings from 



pirpper * c^J;ib^- 
*tioh of jequlpmetit . 



Example : k' grower plans to'^dl^ tribute 
5 1,000 ^pounds of fertilizer 'per, aci;e* 
with a drill. The rows«are SO'lnch^s 
apart. kt-A given setting ''tfe'-fer- 
tlllzer d^ill is applying eVpound'S' 
per IQO feet of row. A stani|ar;l 'charts, 
Indicates thAt 5-3/4 pounds petMOO 
feet of row Is equivalent to 1^000, 
pounds of fertilizer per acre. / 

-Wlt'hout rec'ailbratlng, approximately - ^ 
85 pounds of fertilizer material per 
acre'Vould be wasted. Table 6 shows; 
^ the dollar savings obtained by recall*- 
brating to 5^3/4 pounds per lOOfeet 
pf row given selected fertiliser, costs. 

Table 6~Estlmated sayings *fro^ 
recallbratlod . - 



^ " Cost per ton of 
fertilizer 



Savings per acre 
from recallbratlon 



■v>' 



—-5 — — Dollars- - 

100 > - -'4.25 
125 .J . 5,31 
- 150 . ' V . 6^.38 

» 17-5 ' " '_ ' t.M 
200- • 8.50 



/ 



WEEDMANAG^tfEl^T 



USUAL CULTURAL PRACTICES ■ ^ 

Preparati^on of a Seedbed for vegetable 
crops is. an Involve'd 'process , Debris 
from previous crops; or anytljing that 
if/ould interfete xrf.th planting and bth- 
^er operations, musf either be fempved 
or blended into the'soil. Generally, 
the so^-t-is disked/ plowed, harrowe'd^ 
rolled, or dragged^ A seedbed Is usu~ 
ally shaped tfirq^igh the use of special 
equipment ^. arid seeds or transplants, 
are planted oh the tops af the shaped ^ 
seedbeds. During the growing season 
-plants are continually cultivated to ' 
control weeds and thus conserve soil 
moisture and nutrients « 



' HOW TO REDUCE EttERGY COSTS 
Keep Equipment in Top Condition 



Always, have cultivating equipment .in 
proper ^.unning order. MaKe certain 
that Sweep's, shoes,' shovels, and^-oth* ' 
er cultivating equipment are .in. proper 
shape. DoiR^t let the Equipment devel- 
op dull leading edges/ \Jhen possi^- 
ble, hardface cultivating eqiiipmeot so 
that cutting edges remain sharp as ^ 
.they wear, thus reducing unnecessary 
friction* 

Cultivate SI?allow 9 . 

Don*t cultivate any deeplafr than ne- 
cessary. The deeper you/cultivate, 
the greater the f uel reqlii^ements^ and 
the more^damage you do t> tthe plant*s 
root structure. Cultivate while weeds 
are in the seeding stage. | Timeliness 
is Important. in doing ths [most good 
x^th each cultivation an^ iholding \ 
repetition to a minimum., 



Use Pre-emergence Selective , Sprays 

Tajce^ advantage of pre-emergence selec- 
tive sprays where feasible* These 
materials can eliminate mechanical 
cultivation, thus avoiding Soil'com- ^ 
pactions and root damage. Consult 
your Agricultural Extension Service^ 
and chemical field representatives for 
appropriate sprays* ^ 

Nartow Row'^cings 

Consider, closer row spacing, and great- 
er plant density per acre. Various 
agricultural experiment stations are 
finding that closer row spacings re- 
result in higher yields per acre and 
reduced weed "protlems as plants cover 
the g^und Surface sooner, tbus shad- 
ing portential weed undergrowth* Ore- 
gon State University has fcmnd that 
narrow ^rows of beans close up faster, 
shading the ground sooner* Using good 
initial w^ed control via a pjce^emer- 
gence spray )may thus- elimi4ate culti- 
vation altogetheY. 



Direct Seeding ^ 

Where feasible, particularly in heavy 
clay soils*,' consider direct planting 
of ' se^d /instead o£ ^transplanting. 
Ohlio to^tato growers are finding that 
with shallow fall tillage a minimum, of 
sqil pT^eparatlon In the spring permits 
direct seeding Instead of transplant- 
ing/ . This, tends to keep machinery off 
^th§ beds^ .Lighter tillage also re- 
duces llDrse^ower r^q'ulren^jents and 
speeds the soil preparation and plant*- 
Ing^ln the/spring. 



4> ^ 
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tfo Spring Freplant Tillage 



Experln^entS^.at Washington State Uni- 
versity demonstrate that* i)otatoes and 
possdbl^ sugar beets can he c|lrectly 
seeded Into the grjj^Pn^ without ^revl^ 
■ous so'il , preparation. This technique 
reduce^ preplant soil preparation, 
.;lncrea3es available soil moisture, 
^educes soil cOn^actlon/ aiid thus re- 
duces costs and £uel ^eeds. Further- 
more^ in some Instances, It has re- 
sulted In Increased yield. .Where 
soils are Sj^ndy and there are frequent 
spring and early summer- winds ^ no - 
tlila^e^ preplantlng may be particu- 
larly helpful. ' ^ 



^ \^ I * ; 

/ Herblg^lon . - 

Where overhead sprinklers are used, 
growers frequently add fertilizer (nl- 
,trogen) through the Irrigation system- 
Herbicides and Insecticides cafi ^also 
be applied that way, keeping cultiva- 
tion to a minimum.^ However, at t^is 
time only one herbicide has broad re- 
. glst^atlon for application thtough 
Irrigation systems. .C&nsulj; your 
chemical dealer ahd Extension Slervice 
for advice on herbicides and h^rbl^- 
tion. 

Crop Rotation ' f \ 

If feasible, try to rotate' crops, 
Successive cropping encourages a b^lld 
up of weeds, diseases, and^insects. ^ 
Depending on the crops and regions, 
sqjne weeds and insects can b& con- 
trolled, by crop rotation Alternate 
shallow root^ plant\ with deep root;ed 
plants, ^wltch betweeh^rops supply*- 

^ Ing large quantities of organic matter 
and those crop^ that help break It 
dowp. Use so 11- Imp roving crojJfe when 

^ lapd Is not occupied with a money crop 



\ 
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VVEED MANAGEMENT 



^XftMPLE OF ENERGY AND FUEL SAVINGS BY * 
DIRECT PLANTINC'OF POTATOES ' ' ^ 



$525 annual say-' ^ '^jotato farm using 
'Ihfes on lOO^acfe direct planting* 



Washington 'State University has ex'-'^ 
perlmented wittt <{irect planting of 
pc^tatoes without plowing ^nd disking 
d see^Jbed.' This avoids rhe norraaUy 
expensive preplant op^rationjb. Where 
wind erosion is a problem, this is a 
3oil<-cODServing, practice. Yields have 
increased iti some ^^^^j^anc^s, 



t^lowing , / 2'i5 "lai/^Qr© . 

Disking and^sWdbed 2.5 Ral/acre ^ 
' Totar fuel saj^ed - 5*0 jgal/a<y:e 

^100 acres^x 5 gal/acr£^=^ 500 gal ^ 
Cost of fuel saved $225 

Fuel savings 'at 45c^/gal, 500 gal 

. $225 . 

. Labor savings 1 nian hour/^re ^ 100 . 
^ acres x $3/hr = $35(r ^ 
Net savirigs $525 ^ J 



Energy ^Savings at Various Fuel Prices 



Cents/gal' * 
Savings/year 



35« . 45^^ S5« 
$175 ' $225^ . $275 



INSECT PEST MAN AGEMIBNT 



USUAL CULTURAL -PRACTICES ^.^^ 

Vegetables are highrl^; high value ^ 
crops involving considerable produc- 
tion and marketing expense, s V&g^ta- 
bles are-susceptlbletb many varied 
pests anH^^seases that xan drasti** 
oally reduce' yields, lower quality, 

'and increase costs of production/ 
Pest problems are generally chemically 
controliey, with some vegetable crops 
requiring' almoat continuous 9praying. 

^nsetttidides may be contact sprays 
that kill target and nontarget Insecta 
on direct contact ^ selective contact 
sprays that kill target insects but 

o • • . ■ 



largely lea^e tertaiijfe beneficial in-, 
sects alone, and syst^ics that are 
absorbed by the plants and kill chew^ . 
ing or Sucking insects when they take [ 
a hite, ' ^ - ^ "'^^^ 

Chemicals are applied from the air, 
from ground rigs, or through irriga^ 
tion systems. In some instances^ ^ 
insecticides can be applied along with 
fertilizer^v Chemicals generally take 
the form of dusts, wettable powders, 
emulslfiabl$, concentrates, or dry gran- 
ules. .C6nsult your^ounty extension 
agents^ and chemical salesmen for 
proper ^-ecoimaendat ions . 
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^3jc vegetable crop, failures , reciting . 

from poor pest mana^emenE' trace back 

Xo iiaproper ^elec4:ldn of insecilddes, 
^pobr timing of application, Unfavorable^ 

\weat4ier conditions, inaufflcient rate' 
'^if application^ 'equipment failure,'^ pr , 

operator negj^igei^ce * * 



HOW /to cut EMfeRGY COSTS * 

^ An Integrated Pest Control Approach 

The best pest cdntrol techniques is to 

develop ar\ integrated program which 

-can lead to fewer chemical applications^ 
and greatej crdp yields. , , ' 

/ This program should begip with crop i 
selection based ,bn those vegetables 
that are best siAted*to the, general 
' geographic area** H^xt, seeds or 

* slants should be selected that are 
disease free and of the, best quality. 

Planting d^es as^ indicated tJy exten- 
sion agents, seed fieldmen, and pre-- 
vious personal' experience should be. „ 

' followed closelyJ While deciding t>n ' 
the cirop to plant, the grower ^ould i 
also be. learning from extension ag^nts- 
and chemical salesmen aSout -pests, ^ 

"pest hosts, benefl<ilal predators, 
^riouS selective chemicals, aijd cri*- 
ticaX. application periods. . The criti- 
cal period^ for insecticides is tlie mi- 
nimuiQ^ntimber of day^ before harvest 
when ^ particul^ chemical can be 
us^d; for pests it is the 'time that 
they are'most sus*ceptible ]:o.the In- 
secticides; for plants it is the tiipe 



that they are most susceptible to 
"various pests* Other -cultural prac- 
tices conducive to ^ood vi£f)rous 
growth should be followed. ^ Healthy, ^ 
growing, plants can generally tolerate' 
^ and resist more pests ^& diseases 
than tinhealthy plants** ^ - . ^ 

Fields ^nd crops should Vhe^ monitored 
carefully and frequen^ly^ ¥'or pasts^ 
Insecticides should be- sa^^cted with 
beoefitial ptedators In mlnS<, Ci'op 
residues can act as harboX.ers of Inr 
sects and reservoir^* 6;f Hiis^a^ and * 
should be plowed under as' sooti after 
harvest ^s possible. ^ ' - 

* ^ * 

Qrops shdild be^ rotted to awid cer-* 
tain pest^ and disease problems' that* 
caii oacai;^as a result at l&Uccessi^e 
cropping- ^ 0 ■/ ' / 

Following afi '^tegrated pest conftrbl » 
program* should enable veg^dble gro- 
wers /to redupe the hu^Ser qf .tijaes a 
give^^xrop requires treatment for 
insects and pest^v this way, fuel 
'^shoulii , saved, enefgy costfe, reduced,, 
and longrt^rm^ prof it§*itnproved. ^ 



Equipment* and Operators, 

when applying insect^icides , make cer-; 
tain t'that the equipitferit is properly 
calit^ratad, spray^'noz^les ^re of pro^ 
per sj^ze and are\ol^n\' and that pump 
and motor are vjoplcing Efficiently. 
Operators should be properly^trained 
and should understand the ^dang&rs 
inherent in chemical^. 



WSifff MANAGEMENT 



EXAMPLE OF ENERGV AND FUEL SAVINGS WITH 

'an integrated pest xidiiyROL program 



An integrated pest control program be- 
gins, with knowledgeable growers Work- 
' H^ig with chemicfal field representa- 
' tives and extension agents. A tey to ^ 
thfo integrated pest control program^s 
ai!*awareness. beneficial predator 
insects. Indi'^criniinate -spray pro- 
.g^ms. are to be\ avoided. The most 
selective spraysy**available: should be 
us$<i. Focus is ori^crop'dainaging in*- 
sects and not all insects: Good farm-- 
ing practices should always be follow^- 

Crop residues ^hat harbor diseases, 
and insects should be incorporated in- 
to the soil immediately after harvest- 
With an .integrated pes^ ^ontrol*pro- 
■^graijt/ growers ' can usually redij^ce the 
number of required spray applications 
over th^ long run. Assume the nu4>^^ 
of applications req\£ired is reduced- by , 
one, ' 1 



$39 annual fuel 
savings on IQ'- 
acre vegetable 



'CalT:ulationsj^ 



farm using 20 
; gal of diesel 



\ 



10 acres x' 2 gal/aore - 20 gal 
Value of fuel saved at 45<:/gal, ^0' 

■ \ •■ -- ^ ■ 

Diesel Savings at Varibus Fuel Prices 

Cents/gal ^ 35<: 45<: SSC 
Saviit^/year ' $7 , ' $9 * $11 . - 



Fuel savings $9 ^ 

Labor savings x 1 hour/acre ^ $3/hout 
Net^sav'ings $39 - ' 



Irrigation cian account for. 60 percent 
or more of the .energy, used In vegeta- 
ble' production. Using water and Irrl- 

^gatlon equipment more efficiently can 
conserve energy and reduce pumping 

^ costs. The following suggestions are 
offered to help you reduce fuel and 
electricity consumption In Irrigating 
vegetable crops: 

I. .Using dri|^ Irrigation can double 
the efficiency of water use by reduc^ 
Ing' ^he amount of water that must be 
pumped. L^ss pumping means a savings 
of energy dollars. 



2. Replacing o^en header ditches In 
sandy soils with p^lastlc pipe, for de- 
livering water to field ditches can 
save up to 50 percent bt the water 
needed for Irrigation: 

3. Operating Irrigation equipment at 
maximum efficiency will conn^rve ener- 
gy and save on. irrlgatlbn c^ts. 

* 

4. Using full^'bed plastic mulch can 
reduce water losses due to evaporation, 
saving water and conserving ejiergy^ 
used In Irrigation. 

In addltlqn to direct energy savings, 
som^ of these practice^ may Increase 
yield per acre, save labot", water, and. 
fertilizer, and^ redui:>^ disease ^ 
problems. 
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EXAOTLB OF SAVINGS, FRPM BSE OF W ^ $3^835 ^^^^^^^ of totoatoes 



IRRIGATION 



on 1^0 acres 



Savings from the use* of drip irrlga-^ 
tlori result from Increased efficiency 
±n water use and from a[^lyj.ng water 
at. relatively low pressl&e." Ip one 
California test area where water costts 
.amoupted to $100 per acre, drip Irri- 
gation reduced water use by two-thl;rds. 
Water ntust be pumped at pressi^res up 
to 125 pounds per square inch with, 
some conventional Irrigation systems. 
Drip. Irrigation water caii be applied 
at pressures ^s low as 10 to 20 psl. 



-1. 



Example : A grower has 160 acres of ^ ^ 
processing tomatoes requli;lng ^2 feet 
of Irrlgatj^on water per acre applied 
with a- high pressure gun system. ^By 
u&lng trickle Irrigation the water 
requlreiiien£ can be reduced to 1.3 acre 
feet The average" lift for water Is 
50 feet. Total head for "the high ' 
pressure gun system Is' 325 feet; for: 
the drip system It Is 85 feet. Inl^ • 
tlal cost for the poc^sent • system Is 
$275 per ^cre, for the. drip System, 
$400 per acre.^ Operating costs fot ' 
the two systems and energy savings are 
showo below; ' } * ^ 

'^Estimated dlrect^energy savings on 
160 acres of tomatoes from using drip 
irrigation. * \ 



Cents/kWh- 3« 
pavings/year $3,885 



4^^ 5t 
$5,180 $6^475 



'Table 7 — Estimated operating costs for drip :and high pressure gun Irrlgatlcin 
system^ ' ^ v , * 



Item 



Drip 



Gun 



Materials 
La1)or 
Pumping 
Other 
Total 



1.25 
♦ 7.80 
4.97 
1.75 

1^77 



-Dollars per acre 

. ' ' 1.50 
,12.00 
29.25 
2.25 
45.30 



19 



nUUGATIDN 



PXAMPLE OF SAVINGS FROM OP^TING AN 
EFFICIENt PUMPING PLAMT 



$3,432 estimated 
savings fo^r 160 



Irrigated acr^ 



Thg ef f Iclencyj^oi a pymping plant is^fe 
Ineasute the energy output In wotfc 
acqomplighed as a percentage of the 
'energy Input. Oveirall efficiency Is a 
product of. the efficiency of the power 
unit and the efficiency of the pump. 
^Effl^lenc^ of a good electric power 
pumping plant should approach 70 per- 
cent. .Tests conducted on operating 
plants Indicate that efficiency varied 
from less Ithan 10 to approximately 75 
percent. A, pump's performance varies 
with the speed at which It Is turned, 
the amount of wear on the pump from 
■^ast usage, normal ^operating friction, 
*^nd other factors. Your county exten- 
sion agent, electric coippany tepr^^ 
sentative,^or pump installer can h^^lp 
determine efficiency of yoqr pumping 
plant.* If it*s less thsfh 50 percent,, 
it will probably pay to make repairs - 
or adjustments. 



Example r> The example* grower lias 160 
a<^res of processing tomatoes requiring 
^ 2. feet of litigation watier per acre 
with .a. pumping he^d of 325 feet. His 
present electric motor ^pumplng plant 
Is^ operating at 40 percent efficiency. 
Here* are the energy savings from 
pairs and adjustmentls v^^ich would 
achleve^ 70 percent efficiency; 



Cost of pumping at AO and 70 percent 
efficiency and savings at 70 percent 
at varying electrical rates . 



Cost 



cents. 



3 

' 4 
5 



Efficiency ; 

40 70 * Savings - ' , 
per-. per- "f T ■ . 
ceiit cent \ ^ \ 

centg per acre foot per foot 
{ft head 
' " " " 
7.k'^'^-^:.S . 3.3- 
lO.V; V5l9*" ' 4.5- 
13-0 7.5 53 ^ 



Totai* Savings with 3<:/kWh. electricity 
^dul^'W-'D^vS^i it (325 head) x 
(2-:«6?.e¥e'^JP's^, (160 acr^s) « $3,432. 
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^ EXAMPLE OF SAVINGS FROM REPLACING OPEN 
HEADER DitCHES WITH PLASTIC PIPE ON 
. SANDY SOILS 



>112i5Q annual 
savings by rfe- 



placing open ditches 
with pipe line* 



Using polyvinyl chloride (PVC) pipes 
to deliver water to field ditches can 
save -AO to 50 percent'of your Irrlga^ 
tl^ water In sandV soils* In addl^ 
tlon^ pumping ""requirements are re- 
duced;"savlng on Investment In equip- 
ment ahd reducing energy costs. 



foil. 



of 



Example: A grower raises 200 a 
potalioes and cabbages on sandy 
Irrj.ga,tlon water Is delivered to field 
dl^cnles with open header 'dltchesv 
Current water needs are 30 acre Inches 
per year, which must be lifted -10 feet 
Into bpen .header ditches* The system 
of opkn header tdltches Is tt> be-jre- 
place^ with 4-lnch PVC pipe at a cost 
of $50 per acre. Water needs will be 
15 Inches per acre with the PVC header 
pipe i^nstalled* Estlmated'^energy - 
savings: 



i . 

$112.50 estimated savings per year by 
replacing open header ditches with 
polyvinyl chloride .pipes ' ^^"^ 

Cents/kWh 3c Ac 5C^ ' 

Savings/year "-$112.50- $150 $187*50 
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JRRIGATION 



•EXAMPLE OF ENERGY SAVINGS BY IRRIGAT- 
ING^ ACCORDING TO PLANT NEEDS . 



$2^^9.50 energy^ 
savings per year 



per 40-aere field 



Irrigate according to plant needs 
rather than by following a set number 
of days- on the calendar. You 'can Im- 
prove Irrigation efficiency by using 
aids such as soil auger$, evaporation 
pansi and moisture meters. They help' 
to \accurately determine when and how 
much water to apply. ^ They are much^ - ' 
better than trylpg to eyeball It. The 
results are* reduced total water used 
Un a season, reduced energy use for * 
ptimplng and Increased money In your 
pockets - ' 

Suppose that overwaterlng results In a 
-to percent waste of w^er per yearv 
Assume also a medium power requirement 
of*'^60 psl and a 200-^foot lift on a 
side roll system covering 40*acres 
with 30 acre inches applied, per year. 
The'^tr^ water pumped requires 12-75 ■ 
gallon? of dlesel fuel or 152.5 kilo-' 
watt houl^s. per acre. On a 40-acre 
field, this could mean $230 or more )a 
year In saved Vp^rgy, 



Calculations: 



0.25 A^ft X 51 gal/AC ft = 12,75 gal 
12. 7S »al X 40 AC X $.35/g£l = $178.50 

f V ' ' 

Dollars Saved at Various Diesel Fuel 
^ Prices 

'Cents/gal 40c 45c 50c 55c 
Savlngs/ye^r $204 $229,50 $255 $280.50, 



Calculations : 

0,25 AC ft X 610 kWh/AC ft - 152.5 kWh 
152,5 kWh X 40 AC X §.03/kWh $183 



Dollars Saved at Various felectrlcal 
' Rates* ~- ~" ' ^ 



Cents/kW^i 3c 4C 5C • 6c 
Savlngd/year $183 $244 $305 $366 



Cost of monitoring equipment Is re- 
latively mlnorl 



EXfiHPLE OF EHERGY SAVINGS BY MAINTAIN- 
ING IRRIGATION SQUtEMENT IN EFFICIENT 
CONDITION 



$114.75 savings 
per year per 



40~acre field 



' Keep' Irrigation equipment in top shape Calculations : 

by repairing leaks in valves, pipes, ^ 

and risers. Check gaskets in the , 

sprinkler litfte for leaks which waste 

water and power. "Gaskets ire easily 
^e^aced. inspect your sprinkler 

nozzles. They enlarge after being 

used awhile and may apply water at a 

greater rate than needed. Enlarged 

sprinkler nozzles also shorten the 

distance water is thrown, overload the 

pump, and cause a pressure* drop that 

increases the droplet size. Investi- 
gate the efficiency of the well. 

Clogged perforations ot water screens ^ 

at the water .bearing strata may pre- 
vent water flowing freely into the 

well. 



2.5. AC ft X 51 gal/AC ft = 127,5 gal ^ 
' pf diesel 

127.5 gal X -.05 energy loss x 40 AC ^ 
$.35/gal = $89.25 • , 



Dollars Saved at Various Diesel Fuel 
Prices ■ . ■ 

Cents/gal 40C 45tf 50<: 55<: 
Sayings/ 

year $102 $114.75 $127.50 $1A0.25 



Suppose that inefficiencies in the 
I irrigation system due to lack of 
. maintenance result in a 5**percent in- . 
crease in the worlcload of the pump 
[unit. On a AO-acre field ualrig a 
medium power system (60 psi) and a* 
; 200"foot lift delivering 30 adre inch- 
es ^er crop y^ar, this increased work^ 
\ load <:an cost^ an additional $100 per 
year or more. 

Although the cost of materials used^in 
/'^maintenance may well exceed energy 
cost savings,' oth^r benefits such as' 
■ti\ese can Ae' an accrual of better 
^atetrS^^ribution and increased equip- 
ment Aif ^ ' 



Calculations : 

— y 

2.5'AC,^it X 610 kWH/AC ft « 1525 kWh 
1525 kWh X .05 energy loss x AO AC x 
$.03/kWh = $91.50 . 



Dollars Saved at Various Electrical 
Rates ^ 

Cents/kWh . 3<: ^ A<: 5<: ^6<: 
Savings/year $91.50 $127 $152.50 $183 
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HARVESTING AND OTHER CULTURAL PRACTICBS 



Some cultUMl practices may result In 
Increased jAelds rather than In re- 
duced fuel coosumptiorr pet acte, - How- 
ever, by producing a hlgh**yield on 
les3 acreage, ttiese c^iltural practices 
do achieve overall fuel conservation. 



CROP. POLLINATION 

All cucurbltaceous crops (those be- 
longing to the ground family of^ plants 
such as pumpkin, squash, and cucumber) 
require Insect pollination/ Squashes 



are native to^Ehls country and are 
pollli^ajted by several kinds of 'wild 
bees a? w^ll^ as honey bees. Canta- 
loupes; watermelons, *and cucumbers are 
from the *bld World and'reqUire'honey 
bees for pollination. It is not al-^ 
ways necessary to .^jgve domesticated 
bee^ Into fields or orchards' for pro- 
duction but placement of bees^ In 
sufficient numbers^ nearor in crops 
needing Insect pollination will always 
result In increased yields where there 
are t,oo iew wild pollinator>St , 



V 



V 



EXAMPLE OF ENERGY SAVINGS FROM PARTIAL ' 
ACREAGE PLANTINGS AND PROfER POLLINATION 



$2,697 total ^avV 
Ings by using 



bees and reducing 
acreage 



Cucumbers are monoecious (having sepa-* 
rate male and female flowers JorP^the ' 
same plant) and require Insects (usu^ 
ally honey bees) for pollination. In 
Louisiana experimentation the use^of 
two hives of honey bees per acre In- 
creased y3,elds by nearly 150 percetit, 
(9)1/ Only 4.2 acres are needed when 
there are enough honey bees around to 
pollinate a crop of. pickling cucumbers 
to produce the sapie size crop as« would 
grow on 10 acres with no bee^. Not 
planting and'cuitlvatlng the 5.8 acres 
woiild save $2,697 In costs, (12 ) 



- 1/ Numbers^ In parentheses refer to 
Items in references at the en9 'of this J 



Calculations: 



4* 

Pratj- 
tlces 
Acres 



No 

bees 
10 



guidebook. 



Labor 

Mate*^ 
rlalis 

Irri- 
gation 

, fvel 

Tractor 
fuel 

Other 

Total ' 



2 halves of 
bees per acre 
4.2 



Costs 



1.250 



680 



255 

175 
2,290 
4,650 



525 
286 

73 
962 
1,953 



Savings 



725 
394 

148 

102 
1,328 
2,697 



DARVESTING AND OIBER CULTURAL PRACTICES 



EXAMPLE OF ENpfeY SAVINGS BY CHANGING ^ 
HARVESTING ^THODS 



$1,760 annual 
fuel savinge* 



$15^400 total 
savings for 350 
acres of tomatoes 



atypical costs of production for pro*- 
cesslng, tomatoes were $42-44 per ton 
with a 25"ton yield per acre ll\ As- 
iSumptlons' Include total tomato produc- 
tion of 350 acres on rented land. 

Harvesting Into bulk trailers showed a 
cost saving of nearly $2 ,per ton com- 
pared to bin handling. 

2J Unlv, of California Ag'r. Ext.^ 
Samj^le Cost of Tomato Production in 
Contra Costa, SaA Joaquin, and 
'Stanislaus*coimtles„ Oct. 1974. 



Calculations: 



r ^ * ■ 


Bin. 


Bulk 




llarvest 


Harvest 


Land ren^^ ^ * 


$200 


. $2'00 


Cultural costs 


41-7 


417 


Harvest costs 


308 


- -^67 


■Total cash costs 


$925 


•'$884 

"** 


Investment (de- 


98 ^ 


' ^ 95 


preciation and 






interest) 






tfenagement (5% of 


■69 




25 tons at 55X,^_ 






Total per acre \ 


^1,092 


1,04a. 


Cost per ton at 


44 


;42 


25 ^ons/acre 







$1,092 - $1,048 X 350 acres = ^$15,400 
Savings 

8.38 gal fuel saved @ $.60/gal x 350 
acres = $1,759.80 
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hakvesung and other ojlturai practices 



EXAMPLE OF INCREASING YIELDS WITH 
WINDBREAKERS^ 



Many Vrops benefit from the use of , 
wlndbreakerSt ^ Spring cubage in Texas 
yielded 143 percent more pounds when 
planted with winter wheat as a shield 
against* wind. Cabbage iteads in the 
windbreak strips averaged 119 percent 
larg^r^ The cabbage field was seeded 
In February ^in three bed strips between 
rav8, of wheat four beds wide. Protec- 
tion benefits are from reduced wind 
velocity resulting /tn increased tem- 
perature, more ra^d growth, and earlier 
loaturity. Protection results in less^ 
water loss from winds and less abrasion 
of crop leaves and steins from windblown 
particles* * 



•J 




Income increase, 
of $1^627 per 
cabbage acie 



*$13 annual fuel» 
savings 

$227' total sav**, 
ings on 235 cwt 
yifeld 

CSilculations: 



Effect of Q-top practices on yield and 
income from cabbage ^ 

^ Practices 



1^ 



Using wind:: 
Standard breaker^' Increase 

Yield , ^ ^ ^ 

<cwt) 235 571 ' 336 

Income 

^) ^ 1,137"** 2,764 1,627 
Inputs^ to produce averag^ yield jf 235 



<;wt 



Practices 



.Standard 



Land 
(acres) 
Cost ($) 
Ferti- - 
lizer ($)■ 
FuelCS) 



1.0 
386 

44 

22 



Using wind' 
breakers 



0.4 
159 



Savings 



0.6 
227 



18 
9 



26 
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SAVING ENERGY IN USB 0^ HELDEQUIPMEIifr 



IVACfOR ASn TRUCK USF 

All o£ the fuel saved through proper 
maintenance o£ praetors ^nd trucks can 
Ke quickly lost with inefficient work 
" routines^ 

V ' 

Only a thorough work analysis can rid 
a vegetable farm of fuel w^ste. No 
grand scheme can be present^ for ev- 
ery farm because each is different. 
There ar6» however, pitfalls common to 
many operations. Some of the follow^ 
ing examples may point out fuel wast- 
ers that yOu have been too" busy to 
^ recognize .in the course of 'pressing 
day-to-day demands. Most are easy to' \ 
correct once discovered. 

When fuel savings are the result of 
reduced operating time, as usually 
the case, you will save, Bore in non- 
fuel (iosts such as repairs, oil, 
grease, tires and the like than the 
money you save in fuel. Reduction in 
associated l^bor costs is another 
benefit from reduced operating time 
^ 6f tractors and trucks. 




EXAMPXES OF SAVING ENERGY THROUGH 
CHOICE OF TRACTOR FUELS 

Every vegetable grower should be fa- 
miliar with the efficiency df the 
various' kinds of tractor fuels includ- 
ing diesel, gasoline, and LP gas,^ 
Host tractors now manufactured, even 
many of the smaller-sized ut\its, use . 
diesel fuel, but a rather vide selec- 
tion of ^gasoline-powered tractoi^s is 
available; some tracwrs operate on 
LP gas, ^ ' 

A rule of thumb: Given the horset)ower * 
and running time, a diesel tractor 
will use sevenrtenths as many gallons 
of fuel^s a gasoline tractor; an ^JjP 
gas tractor will use 1,2 times as many, 
gallons of fuel as a gg^line tractor. 
Not only are there <^HH^ences in fuel 
requirements for a gwen power output, 
but there are differences in the cost 
ind relative availability of. the dif- 
ferent kinds of fuels. 411 advantages , 
point toward the dies^-powered 
tractors. 

You may^have a rmiKture of tractors with 
respect* to kindiof fuel, making it more 
economical xo ijontinue using your pres- 
ent tractors for awhile^ \?hen it is 
time to tr^de for newer machines, how- 
ever, give strong considerati<5n to go- 
ing totally diesel. 

If you are planning to purchase, a new 
car or pickup, consider those with 
electronic ignition and radial tires 
because they provide better fuel 
economy. ^ * , 

Tractor^ with all-gear pJwer transmis- 
sions are 25 perceht moye efficient Ojn , 
fjie|. th^n hydraulic dieives even at re- 
duced engine speed, and at part load as 
weli as at^ f ull load, accoifding to Ne- 
braska tests (annual Nebraska Tractor 
Test Data)* This consideration partly 
offsets the greater Convenience of th^ 
hydrostatic transmission* 
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TKACIOS XND muCK USE 



EXAMPLE OF ENERGY SAVINGS BY USING A^> ) 
DIESEL TRACTOR 



$646 annual sav- 
In^js using a 75- 
■hp dle$^l versus 
a J5-hp gasoline 



tractor operating 
500 hours a;: 50 
hp output . 



A 75Thorsepower -dlesel, tractor which 
Is used 500 hours a year and ^operates 
at an average output of 50. horsepower 
will use about 1,833 gallons of dlesel 
fuel per yeat. Tlie sam^ size gasollqe 
tractor operating under the ■same con- 
ditions will use about 2,675' gallons 
of f.uel annually^ a tractor fueled 
with LP gas. will use about 3,210 gal- 
lons^ The difference In total fuel 
cpst on an annual ba^ls can be sub- 
stantial depending upon the price of 
the three kinds of fuel. If you now 
pay $.45 a gallon for diesel fuel, 
$,55 for gasoline and $.40 for LP gas, 
th^ yearly ;fuel bill would be $825 
for diesel, >,$JL,471 gasoline or 
$1,284 for LP-gas. 



Calculations : 

75-fap. Rasollne tractor ^ Average 50 hp 
output at full engine .speed 500 hr x 
5:35 gal per hr = 2,67.5 gal 
2,675 gal X 55. cents/gal = $1,471 

75-hP diesel tractor : Average 50 hp 
output at full engine speed 500 hr x 
2,675 gal-x .70 ^ 1,833 
1,833 gal X 45 cents/gal ' $825 

75-^hp LP gas tractor : , Average 50 hp 
output at full engine spee<l 500 hr x 
2,675 gal X 1.2 = 3,210 gal 
3,210 gal X 40 cents/gal = $1,284 



$1,471.25 (gasoline) 
$646 



- $825 (dlesel)= 



Fuel Cost at Various Prices jer Gallon 

Dcrllar.s per gallon, diesel 
^40 .2t5 ^50 .55 
Total fuej. cost for 500 hours (183? gal 
733,20 824.85 " 916.^0 .1008.15 

Dollars per gallon, gasoline * 

.50 • .55. .60 .65- 
Total fuel cost for 500 hours (2675 
gal) 

1337.50 1471.25 1605 17^8.75 

/ » 

Dollars gallon IP%gas 

.35 .40 .45 .50 
Total fuel cost for 500 Hours (3210 , 

gal) ■. ' ' " 

1123.50 1284 .1444.50 1605 
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tRACTOX AND TRUCK V$E^ 



' BXAMPEE OF ENERGY SAVINdS THROUGH ECO- 
• ■ NOMIZIHG ON THE USE A PICKUP TRUCK 



The pickup truck is one of the most 
, useful and x^ecessary machines to 
farmers L 

When. gasoline Was $,25 a gallon, few 
. farmers gave much ^hon eki-^ f o fuel eco- 
• nomy. With gasoline around $<60 a 
gallpn and rising, some careful - ^ 
thought shduld be given to economical 
use of; the pickup truck/ > ^ 

Careful' planning may result in halving 
' the hours of pickup truck use on most 
' vegetable farms. Even minimal .efffart 
coul4 result in a lOrPfercent reduc- 
tion. Suppose that you driv^ your 
pickup truck 10,000 miles a year* A 
iCj^percent reductipn^'would cut fuel 
. use peut year by 100 gallons of gaso- 
line if you average 10 miles per 
gailont 

Modest speeds' are also recommended if 
you want to minimize fuel use. 



$55 annual savings , ^ 
for the f^rm ' ' ' 

Calcjulations : ^ 

Present pickup tpick use : 10,000 
miles per year 

Planned travel, save 10 percent : 

10 percent x 10,000 miles = 1,000 miles 

1,000 miles + 10 miles per* gal = lOO' gal 

gollar Savings at Varidus Prices foi: ^ 
Gasoline 

Cents/gal 5pC 55c 60c 65c 
Savings/year $50 ^55 $60 $65 
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TRACTOR AND TRUCK USE 



EXAMPLE OF ENERGY SAVINGS N REDUCING 
IDLING TIME OF A TRACTOR 



$13.50 annqal 
savings 



vThe typical fanner who use> a tractor 
in his chore work §hould be alert to 
fuel congumptiolTTMroblems thaf^y be 
robbing him of earned income, for 
example, phances ^are that you leave 
the tractor engine idling when you ' 
step off to handle a quick choxe. An 
idling engine does not use much fuel, 
and you haVe probably never given the 
matter any thought. 

*' 

Suppose you leave the tractor engine 
idling foj'lO minutes during an average 
day* During a yea^ this amounts to 61 
rhours^ Sixty-6ne hours of -idling ^n a 
>5--hprs^power diese-1 tractor will use 
about 30 gallons of fuel. 'This is a 
sizable amount of fuel, especially 
when it is accomplishing no useful 
purpose* * - 

Hake, it" a habit to turn off the trac- 
tor engine when you have some other 
work to do nearby. Some things will - 
^o'ccur 'unexpectedly and you will Wt be 
able "to turn off the tractor engine 
without making a special trip to do so. 
That may be impractical. On routine 
mat,ters, however, you can certainly 
turn the engine oif when you know thkt ^ 
you will he working somewhere away 
from the tractj^r fox'a few minutes. * - 



Calculations * * , 

Present routine : Tractor eiifeine idles 
unnecessarily^ an 'average of \0 minuses 
a day. V\ . '\. 

10 mln x*363/days = 3,650 ntin . 
3,650 min,+ 6Q 61 hr , " ' / 
6l hr 0.5 gal p^r hour f 30 gal * 



Improved^Voutine: Eliminate tTie Wn- * 



necessary Idlinfi Time and ^ave 30 
* Gallon^ of Fuelj 



Cents/gal AOC ^ -ASC 5Dt * "55<: 
Savings/year $12 $13.50 $15, ';$16,50 
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TSACTOR AND IRDCK USE 



EXAtfFtE OF ENERGY SAVINGS BY ETCHING 
TRACTOR SIZE TO LOAD^ 



$22.50^annUal ' 
energy saving for 



200 acres of row- 
crop vegetables 



*^A tractor working at 75 percent'of ^ 
capaci^^ty. consumes less fuel per horse- 
p<Hf<Si^^roduced than-a tractor working, 
jit 'SQnpercent capacity^.* ' ^ 

''it requires a 50-horsepower wheel 
\ ^tta/^Xox /to operate a 6-row cultivator^ 
' *iij<fer^inost conditions. The 50-horse- 
^; Vover tractor '\jill consume approxi- ' 
,^ ,mately Z gallSlCis of diesel fuel per 
* hour performing this task. An 80- 
' horsepower tractor^ will consume 
approximately 2*5 gallons per hout 
doing the same job. 

Assuming the cultivator is used U)0 
hours per .year for 200 acres ^ use of 
the larger tractor will result in'' 
extra fuel use of 50 gallons. There-- 
• fore^ a proper matching of tractor and 
^ cultivator size could ^ave $22.50 in 
diesel ^uel costs. 



Calculations- ; 

100 hours X .5 gal/hour « 50 gal 
50, gal -X $'.45/gal ^ $22.50 



Dollars -Saved at Various Diesel Fuel 
Prices' ^ 

y r 

Cents/gal 40<^ 45<^ . 50<^ 55<^ ^ 
Savings/year $20 $22.50 $25 $27,50- 



The vegetable grower could save even 
more fuel if the tractar were even 
more cl^s^ly_jDatched tp' the task^ but 
some overcapacity is desirable. This 
is especially* true if fie^d conditions 
are not ideal. 
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TRACTOR TIRES 



Tractor tlrea are not direct energy 
/ users themselve^ except for the mate- 
rials and energy used iti'the taanu* 
f&cturlng process. However, the pro- 
per type» size, and- use of trattor 
tires can result in considerable ener* 
gy savinf 

The most f^^liar.type of tractor tire 
is the bias ply tinre which consists of 
layers or cord (plys) set diagonally 

. to the tread and criss-crossed at an 

. angle called a bias angle. 

In contrast, the newer radial tires 
consist df plys that run at right 
angles to the tread- A belt of ply^ 
around the radial ply tire gives it 



strength and stability* '^The result is. 
^ tire with a flexible sidewall. A 
radial ply tractor tire is the most 
efficient tire in converting hors^ 
power, to drawbar pull. Fu^l coftsump^ 
tion per acre' is decreased^ area 
covered per hour is increased, tire 
slippage is , reduced and th& ride is' 
m^ch^ smoother . 

Pot^ential. savings, from use of radial 
tractor tires arise from three sources 
There is less tire slippage resulting 
in more travel per engine revolution,^ 
an easier rolling force resulting in 
, less fuel used and .longer tread life^. 
and larger equipment pulling capacity 
since traction is increased and^ power 
loss is reduced* * 



tRACrOR TDtES 



^ EXAMPLE OF ENERlSV SAVINGS BY USE t)F 
. RADIAL TRApTOR TIRES 



$565 total* annual radial tractor 
savings by usln^ tires 



Ass^ing 700 hours of ml^ed tractor 
work on' a farm lising standard tires, 
only 623 hour$' would be needed to^^do 
the same amount of work with radial 
tires. ' Fuel per hour would be 5.52 * 
gallons f^rbias tires while 5;14v ^ 
gallons would be needed for the rao:^- 
als,* resulting in an annual fuel sav- 
ings of $330 at 50 cents per gallon 
for fuel. .The reduction i^ labor 
costs for a tractor-driver would be 
$23Lat $^ per hour. Antfual tire cost 
woul'd be- reduced to $68 from $80 be- 
cause of additional tire life wi^h the 
radials^^^Ipterest "on investment would 
be increased from $13 to $21. 

April 1977 prices in Galesburg, 111 . i 
for 18.4 X 38.6 ply radiai tires were 
$605'plus $16.85^ federal excise tax 
coittpared xjlth $359.50 plus $11.59 
excise tax for bias ply. tires. 



Calculations : 



s 



er|c 



S3 



Comparative' Anf^l Operating. Cost 



Bias 



Radial 
2^ 



Dollars 



Fuel: 700 hr x 
5.52 gal/hr x 
.'50/ gal 
623 hr X 5.14 
. gal/hr X .50 
gal 

Fuel savings = 
Labor: 700 hr , 

$3/lrr 
623 hr @ $3/hr 
Tire cost per 
year (85 per- 
cent of thread 
life) 

Interest on- in— ■ 
vestment g S 
percent 

J- 

Total annual 

cost • . 
Total annual 

savings 



i,932 



2,100 



94 



14 



4,140 



1,602' 
1,869 

80 

24 ' 
3,575 



$330 



$565 



-Field Tire Testa. 1/ 





Radial 


. Bias. 




Ply 


ply 


Acres'/ gal -* 


.87 


,72 


Acres/hr 


4.47 


3.98 


Fuel efficiency% 


120.8 


;00,Q 


Acreage effi- 




clency% 


112.6 


* 100.0 


Tire llfe% 


165.0 


. 100.0 


Tire prices% ■ 


167*3 


100,0 



3/ Adapted from material published 
by'^and research conducted b/ B. F. ^ 
Goodrich Tire Co.% Akron> Ohio ,44318, 
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GASOUNfe AMD DIESEL ENGINES 



Gasoline^ and dlesel^powered engines 
are the biggest onfatm uaers of energ7 
tn'^croptproduttlon* 'Fuel conservatlo>if)^ 
Is one way that^you^can have a direct 
Impact, on reducing,. total energy use. 



6. Be su^fi the 'iffennostat Is working 
properly^^ ^ 



ENGINE MAINTENANCE TIPS 



FUEL TIPS 

The saving of fuel -begins even .before 
you start your tractor, truck, or "car. 
The* following tifs may save you fuel^' 
dollars, and" problenks* ' - 

1. Check tank, lines, fuel pump, ^nd 
.carburetor for l^aks. 

.2. Keefr fuir tank, especially In cold 
weather, to avoid moisture condensation. 

\' 3. Check your us'age against your bill/ 

*- 

4* When filling tank don*t forget to 
leave room for expansion. 

5* Maintain dispensing records by - 
vehicle anrf.by, task performed. This 
can, Identify high and wasteful usage. 



ENGINE OPERATING TIPS 



1* V'T^^^'^f't^uled spark plug or one stuck 
valve- lifter can cause a loss of 10 to ^' 
15 p^cetit of tEe fuel usedL In a ^ 
vehicle- 



2* ;lfi>o rich a mt:^|jyre pf fuel causes 
wast^* 

3i Top lean a mixture wastes fuel 
because It. prompts exbSsslve choke 
use. / 

4 Etegularly schedule^ tuneups can 
s^V^ up* to- 10 percent on your fuM^' 
usa^e* ' , ^ * A 

5. / Keeping the tires of your tractors 
and other implements properly Inflated 
sav^s energy. 

6l - Improper lubrication, 4oose fan 
-belt, or low oil level will Increase 
fuel consumption. 



The way^a vehicle Is operated- can save 
f uel* ylthout changing the amount of^ 
work or the^way the work Is done, 

1* Ayold excessive warmups In cold 
weather- 



2, Idling can consume 15 to 20 per* 
cent of the fuel used. 'Hold It to a 
minimum, and avoid excess Idle speed. 

3. Don t leave the choke out. 



4- Let out the clutth slowly; quick 
starts waste fuel and are hard oi^ ^ 
equipment. ' ' . 

5- Run tractors In the proper gear 
for the load And cotidltlon. ^{ Improper 
shlft^g and ude of the wron)^ gear can 
result In' a 5TPeroent fuel loss. ^ 
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CASbUNBAND DIESEL^GINES 



EXAMPLE OB^ fiNERGY SAVINGS BY FIXING A 
LEAKING cArBUMTOR^ 



$8.25 energy 
savings {>er month 



slowly dripping carburetor -can waste 
^.5 tjTliS gallons, of gasi-per^day^ , 
$i^irpose the carburetor on one of your 
tractors starts leaking, and you do 
"not find time to fi;c'it for arjuonth, - 
This means at least 15 gallons of 
gasoline and $8*25 were wasted*. 



Calcul^dtlons : 

.5 .gal/ Ay X 30 days x $.5^5 gal = $8.25 



Dollars Saved at Various Gaspllne 
Prices 

Ceftts/gal 50c 55C 60« 65C ■ 

Savings/month $7.50 $8:25 $9 $9.75 



^ \ 

$9.60 saving per 
winter' seasoh 



EXAMPLE OF ENERGY SAVINGS BY PROPER 
SETTING OF THERMOSTAT AND ENGINE 
TEMPERATURE . , ^ . ^ 



per operating 
tractor 



Be sure the thermostat Is functioning 
properly so the engine warms up quick- 
ly, especially In winter. Fuel cpn^' 
, sumption increas&s by approximately 
'25 percent when the engine Is operat*- 
Ing at lOO^F instead o'f 180^? (3). 

If the thermostat on your tractor* Is * 
stuck open during .the winte^i your 
tractot'tnay operate at lOO^F or less 
no matter how long you use It. Assum*- 
Ing the tractor. Is jiised 40, hours 
dinting the 3 coJdest months of the . 
^year> you could^ave $12.60 by having 
\ a properly ^uhctwn^ng^ thermostat . 
A new- thermostat'costs about $3. 



Calculations ; 

.7 gal/hr x 40 h^ x $.45/ga.l = $12.60/ 
season 

$i2.ffo * $3 = $9;<a ' * 



Engine operating 
temperature 

100 
' 140 ' 
. ' 160 
■ 180 



Gallons of fuel 
consumed per hour 

3.5 
■ 3,2 
• 2.9. 

2,8 ■ 



Dollars Sayed at iitgM.ou8- Diesel gu&l « 
Prices 

Cents/gal A0<?. 45<! 50<? 55<? 
3&ylngs/year $8.20 $9.60 $ir $12.40" 
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SAVING ENERGY IN GREENHOUSES 



Greenhouse area in the United States 
totaled nearly 275 million square feet 
(6,313 acres) in 1970, according to 
the U.S. Census of ^Agriculture, About 
90 percent of this area was used for 
the productioil of floWst and nursery 
crops. Vegetable production accounted 
for more than 25 million^'square feet 
(575 acMS). The major vegetables 
•produced under controlled environments , 
we^f^ ^oioatoes, lettuce, and cucuanb^rs\ 

Greenhouses were originally designed 
to produce flowers and vegetables dur- 
ing periods when outside weather conr 
ditions wer« unfavorable. Greenhouses 
ate great energy users and are poorly 
designed for energy conservation, A 
typical ^greenhouse loaintained at 6^^F 
during- an average mi^-Atlantic winter 
may use about 2^ gallons of Wo, 6 fuel 
oil per,, square foot z/\ If No. 6 fuel 
oil costs AO cents per gallon, t!ie 
total fuel cost would ^ be $1 per square 
foot for the season. 

Costs vary, however, with the green- 
house design. Greenhouses with the 
least surface area of covering for a 
given enclosed ground area have a 
built.'-in efficiency. Ridge and furrow 
ranges require less heat for a given 
j^Pc^oSed floor ^rea than detached 
greenhouses Similarly, green- 

house designs wl^ small differences 
in height between eaves and ridge. 
Such as a shallow arch, have reduced 
surface per area enclosed. Northern 
growers, in ^artj^cula^, must consider^ 
greejnhouse design ^en planning a new 
greenhouse or range.. 

For^ existing greenhouses /however, the i 
grower must cope with what he has. 
Considerable differences i^n rates of * 
heat loss exist among the various 
covering materials?^ For each degree 
difference in^ inside and outsideT tem- 
perature, glas3 and a single film of 
polyethylene plastic both lose .1.18 



to 1<25 BtAi per ho^. Fibei;glass 
corrugated panels lose 0,90-0,95 Btu 
per hour degree differences in 
temperature, while two coverings of 
polyethylene film with 1-inch^separa- * 
tion lose"0,60 to 0»65)Btu, Hoover, 
two layers of polyethylene film reduce 
daylight levels 10 to 20 percent below 
glass, which may be objectionable in 
the ^winter.* . - ^ 

Regardless of the t^pe of greenhouse, 
careful attention to the following 
details should result in substantial 
fuel savings undjer current operating 
conditions . 



IMPROVING tHE EFFICIENCY^ OF THE 
STRUCTURE ^ ... 



1, Tighten *up the house; c^ose-all 
possible opening^. 



2, Use polyethyleiie' or fiberglass oti 
the inside of gable ends. 



3. .Use r&fltfCtorized tar paper behind 
heating pipes tc^ reflect the heat into 
the greenhouse,' 

A. Use a double layer of polyethylene 
on plastic houses wher^ possible, 

5, Use black cloth as a -^shie^d at 
night to redu(»e radiation heat loss to 
the ^tmo^phere. 



"1 



■ 4/ See- (15), p. 63., 
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IMPROVING THE EFFICIENCY OF 'CHE HEAT- 
ING AND/OR' COOLING SYSTEMS <-h 11) 

1- yse ^he proper fuel. The use of 
the wrong grade or type of fuel can 
result in carbon accumulalfions^ de- 
.creasing heaC' Cransfer . * 

2* ^ Protect fuel oil tanks. Twenty 
ftercent of service calls result from 
dirty -fuel* > Tanks should be away from 
dusty locations, and ^watertight flt*- 
tlngs Should be u3ed*, 

3* Remove soot from inside the fur* 
nace* /f*l/8-*inch.sobt deposit can 
increase fuel consumption as much as 
10 percent. Surfaces should b^wlre 
brushed and v&cuumed, or fecial 
cleaning, compounds should be used.- 

4; Change fuel filters. Uniformly 
clean fuel delivered to th^ burner 
results in more ^efficient ^ combustion, 
Puel supply line connections should be* 
tight. 

5* Use correct nozzle size and angl^. 
Excessive fuel consumpti'6n will result 
from too large or too small a nozzle. 
The spray angle should fit the shape 
of -the f irebox- 

6* Clean and adjust controls. Checlt 
gas valves^ thermostats, and ignition 
mechanisms for clean, smooth operation. 

* \ 

7. Oil bearings on motors and pumps. 
Periodic lubrication of bearings 
increases their" life. 

8. Water must lie clean. 'Drain off 
dirty water through drain cock's' in 
steam and hot.^water systems. Flush 
steam boiler^ to re^iove scale and lime 

deposits . i ^ 

.J" » 

9; Check combustion efficiency. The 
lower the stkck ten^erature, the lower 
the ^qil consumption, While the higher 
the carbon" ^dioxt^e content of the) . 
stack, gases, the more completely the . 
^oil is being burned. ^ * ' . 



10. Replace burned oxygen. In poly-* 
houses and tight glass and fiberglass 
houses, install an air intake from ' .* 
outside to near the heater. Allow 

I square inch. of intake area for each 
, 2,000 Btu furnace capacity. 

II r Chiiftney must 1>e high enough. . 
Chimney should extend at .least 2^eet 

^ above ridge of greenhouse. Top ot^ 
chimney should be at least Q^to 12 
feet' above the f urn£ice to develop suf" 
ficient draft. Use cap if necessar^^ 
to prevent back drafts and possihife air 
pollution injury to plants. - ^ 

12. Chimney mufet be tight. Any air 
lea^ will chill the gases and reduce 
the draft. 

» 4 

t 

13. Chinmey mu^t 6e correct size.^ 
Too small^ cross section, or a chim- 

, ney lined. with soot, w^l reduce the 
draft. Too large a diameter will cool 
the gases too quickly* 

lA, Draft^ control ,is necessary. 
Draft variations due to atmospheric 
conditions can be stabilized iff in-* 
stallation of a draft regulator. 

' 15. Ihstal'l baffles. Turbulators or 
^affles^inst^lled in boiler t*ubes ^T-ow^"^ 
down and direct, the f low^ of gases. so, 
that more heat can be absorbed, - Ten 
to 15 percent savings in fuel consump- 
tion can be realised. 
<^ 

16. Blower timing. In forced warm 
^air systems, blowers should operate 
until furnace is cooled .to lOO^-slZO^^F, 
or continuously where desired. 

17; Radiator v^ves are vital to fuel 
sarvingSi l^ep^k leaky valves and re* 
place defective ones. . 

18. Clean radiators and pipesr Dust 
and dirt reduce heat transfer and in- 
. cr^se fuel consumption. 
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19. Insul^ate dl^t^rlbutlon lines. In 
unheated areas and underground^ insu- 
late pipes to reduce heat ^ loss. Insu-^ 
latlon of mains can save 1^ gallons of i 
oil'' per Say for each 10 feet of 3-inch 
pipe. 

. 

2^. ' Thermostat placement ox location. • 
Locate thermostats at plant height, 
away^rom heat pipes and hot^-air 
stream^. * Shade aiiS' aspirate thermo- . 
statsXfor most accurate cpntrol of 
temperature. ' 

21 f rurnace and farl thermostat dif*- ^ 
ferential. Set fan thermostat at 
least 10 degrees above heater thermo- 
stat to prev^t simultaneous operation 
and possible 1>ack draft. ^ 



'22.. Check for steam or water leaks. 
A 1/16-inch diameter hole in a pres- 
sured water system can add 7^ g^Xpns 
per day to fuel oil use. 

23. Ii^spection record. Keep a record 
of furnace maintenance and ifepalrs for 
future reference. * 

Following are figures 7 and 8 for (1) 
determining heat requirements for 
greenhouses^, and (2) estimating itnnual 
heating costs for greenhouses. Also*" 
'included are some specific examples of 
energy saving^ possible by strict 
adherence to good general management 
practices and good greenhouse loainte- 
nance procedures. 
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, HOW TO- USE TWE OftAPH ANO OETEBMWE HEAT ftCOOlREWENT 



mOM U0CC I. tiHO ntAt/i PCniMClER Of HOUSE LOOK VHOtft 
SHVt 0^ HOUftC JUri> Wt«tH. jVAftK f»AWC ^CRlMCfCR ON 
UHE A or THE «fUPH 

IC«Q,H TAPLC K. ^JNO COIMVAlE^ J-VtaJH t>f ^nWit tO ftC 
'AOO<0 re^^ END lUUAi AOO THI$ 10 THE ACtgK LCN<Jt** 
or THE HOut$C. M4ftK THE TOTAt. LCNOTH Oft yiNC ft. 

OftJH' A mtiQHt LWC ^ItOM THE POiNT HaJ^E6 ON LiNC A 
TO TItC POINT MUtKCO^ UMC ft. 

0£T£Mvn(C df^EdtElfCC tlr OUTStOC ANO iNS^CC TCUKrATURE AMO 
tUdtK ON Lint 0. $C« TAfttE ItL ^QR NOftUA*. WIttTCn OC$l«N 
TCMPEAATOM* " ^ • 

^JtOM tKe ^IflT WttCftC JttC A*0< CflOftSCS tfNC ORAH A 
STfTAICHT «|NC TO POtNT OM LfNC 0. VHt' C*0 

flCAO .HEAT MOfUIRfWNT CH UHt C, 08 E, W>^EftC LMC e*0 

cnojscft. ' - 



r JBftECNWUSt ftMllf TTPCI Zft ^CET X tOO RCT. OUTSlOC OCSlON 
TCMPEftATVRC 0*, INJIOC CWWN TCHWWtWW TO*. , . . 

^RAMC ^HeT«ft-44 «CT. fTMtC I) ' 

y COUIVALCHT LCH«rfl it TOTAL LCMITH ll^ rjECT^. ITAptC l|l 

4. TCMPCftATUftE 'WftRatiX TO'. 170? * OT) ^ * t , 

^ FOR fttffftU LAYCA Ofi PLASTIC 0«V CCASft. HCATj^^EOUMeutMT ^ , 

•«ow fffv/HH. ^ft Muete ^atcn of plasmI^ ift^At ' ^ 



' Credit: 

jt Coogerative Extension in 
/■ .College of Agricultu'tfe 
University of Kentucky 

Figure?; HEAT REQUIREMENT 
* FOR GREENHOUSES 
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Credit: 

Coop^riitivj^ Extension in 
. CoUege of Agriculture 
University qf Kentucky 

Figure 8. ESTIMATING ANNUAL HEAT COST FOR GREENHOUSES 



SAVING ENERGY IN GREENHOUSES 



EXAMPLE Of FOEL SAVINGS FOR DOUBLE- 
LAYER. PLASTIC GREENHOUSE (4) . ^ 



$98.40 apnuai Sav- 
ings with double-^ 
layer film for a 
1,440 square foot 



greenhouse/ If 
natural gas Is 
■priced at $1*20 p< 
1,006 cubic feet 



;For structural performance, economy of 
' construction 'and econonQr .ln temperature 
control, three greenhouses 24 x 60 
(1,440 ^uare feet) were constructed, 
■ each supported fcy 3t Inch-diameter 
V^^^sl posts. with Wooden guttejrs on 
^ top. House #1 (control) had "an A- 

frame roof of 2 x 6 Inch wood raftets 
- covered with a single layer of 4 mil 

polyethylene film. House #2 was slml- 
* Xar except that It was covered with 
two layers of film separated by 2-lnch 
wooden strips* House #3 without A- ' 
frame roof had wires strung across the . 
. structure 10 feet apart and attached 
at the bottom edges of the wooden gut- 
ters:* Two ^J^yers of. film were* 
stretched over the support wires, the 
lower layer tight and the upper slack, * 
^ so that when 'air was Injected between 
. the layers, the roof arched with a ' ^ 
'maximum distance between the two films 
of 30 Inches ^ the roof*s center. 

Each greenhouse had a gas*-£lred heater, 
Temperatures were held- at 7"0^F at 
,nlght and to a i^axlmum of 80^F during 
^ nh^ day using exhaust fans and venti- 
lators* ^^^^z 

Average daily fuel use for* the period 
Is shown In table House jiF2 used 
40 jjercent less .fuel, and House #3 
uised 42 per Giant less* A cost analysis 
(table 9> Indicates that house #3 cost 
7 percent less to construct 'than house 
jS(l and that house 6 percent 

more* expensive* 



Calculat Ions : * 

*$234,29 X .42 (percent fuel savings). - 
$98.40 



.Table Sc^Fuel cfonsumptlon for three*plastic ^greenhouses for 17 weeks and fuel 
savings'^ for double-layered p*lasft.ic ;i . , !^ - 



Week beginninig 



.Average minimum 
outside Temp,, ^.F 



Average gas use per dajf 



House 1 


. HoQse 2^ 


House 


3 


' 


UOOO cubic feel 






1 • ^4 




1.0 




1 7 * « 


i 1 


1.1 




9 1 








At? * ' 




1,2 




£. * X 




1 i ' 




1 0 " 


1 1 

1 t 1 A, 


1 1 


- . 






X + T 




1.4 


1.0 


1.0 '•• 




i • A 


. 8 ». 


. 9 




1.2 


.7 - 


. .8 




1.7' 


1.0 






i.-g 


.9 , 






1.5 


. .9 


..8 




t.7 / 


■ 1.0 '* ' 




T 


1-3./ 


. .r 


.6 




f 1-2/ : ■ 


* , . .,7 . 


■ .5 




1./ 


- .8 


.5 








. i 





Jan, 1^ 


- 1 49 


<Ian, 26 


— 


Feb. *2 


46 


Feb. 9 




Feb* 16 


44 


Feb. 23 


49 


Mar. 2 


46 


^lar- 9 


48 


Mat. 16 


52 


MaF, 23 


52* 


Mar. 3ff 


51 


Apr* 6 . 


48 


Apr; 13 


48 


Apr. 26 


50 


Apr. 27, 


* 54 


May A 


'% 


May 11 




Ave rage 


50 






Percentage , 





fuel savings 



40 



4i 



•7 



Table'.9^-Constructlon cost comparlsdjis f^lr three gireenhouses 



Item 



House I 



^ ^ , Ho|iffe 2 
— UOilars^*- \- 



L 



Bulldlng'mate rials 
Plastic film 
. Labor 
* Equipment t heaters, 
, fans, ^tc- 
Pol,e blower (In- 

flatlon) 
Total cost 



858-32 
41*50, 
185-50 

968-60 ' 
■1,873.92* 



88^.00 
'■ 83.00 
X • 230.59 



* ♦ 




986.1 





^.751 



* 11.00 

cfo. 



1;/ Single layer ^ 
_2/ Double layer 2-inch^deadatfr, space . 
3/ Double layer with forced afr separatioti 



/ 

O ^2 
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SAVING HfteGY IN GRE^OliSES 



EXAMPLE OF EFFECTS 0^ TXPES OF FUEL ^ 
Am CONDITION OF EQUIFHENt ON HEATUIG 
COSTS / ^ 



$1,860 estiouited 
annual savings by 
. InLreaslng heating 
efficiency from ' 



65 to 80 percent 
In an oll-heated 
19,20T^uare 
foot greenhouse 



A typleal greenhouse heating system 
may Have dirty flued^and an Ineffl*- 
ciet^t holler. With, adequate malnte* 
nance, and' adjustments, nearly all^ 
heating systems vlll. operate moie 
efficiently.- 



Example : An opportunity to save 
$1^860 annually £n fuel cost was dis- 
covered In an Ohio ^greenhouse heating 
plant when a flue gas analysis was 
run. The analysis stv>wed Insufflcie&t 
air entering the burner and a d^lrty 
stack. After cleaning the boiler and 
stack and~adjustlng air Inflow, oil 
use was reduced by 1^ gallons an hour 
on a typical cold 'day* For 3,875 
^ hours df^eatlng per year this amounts 
to 58X2.5 gallons of fuel s^ved per 
year or $1^860. 



Table 10*-Etttinutted heating coeta of typical greenhouse ^t various efficiencies 



Fuel 



Oii No* 2 ' 
140.000 Btii/gai 
Oii Kp* 6 
■ISO.OOO Bt>/&ii 

1 them -.lOOtOOO Btu 
Coai - hard 
Pittflburgh anthracite 
i3.000 Btu/lb 
£p«ii- aoft 
lil^noifl 
il.400 Btu/ib 
Propane - large u^er 
8S.O0O Btu/gai 



-Unit cost a « 



lOOa effi 
(th^reti 



ciency 
retlcal) 



Cost per iOO.OOO Btu 



32 cente/jgal 22*3 

34 centft/gal 22>6 

12 centft/thenn 1/ 12.0 

Vsb/ton 19 

S35/ton , IS 

30 centsXgAl ^S*3 



Cleant^ef f icient boiler 



— Certt$ 

27.4 (m efficiency) 
27*1 <80t efficiency) 
14*4 (80t efriciency) 



2^.7 <70t efflclenty) 



Typical greenhouse 



19**5 <70t efficiency) 
4^.4 (aoi^ffcjlency) 



' 30.8 <65t efficiency) 
30^5 (65% efficiency) 
15*ff <70t efficiency) 
26. S <SOt efficiency) 

22. S <50X efficiency) 

4S.^ <70t efficiency) 
i 



1/ Coat Itt per lOOtOOO Jtu. One therm equaie 100*000 Btu and aUo equals 100 cubic feet of gas. Where gaf^ta 
sold per 1,000 cubic feet* the 1^ cents-per-iOO^cublcf eet rate uouid ^Jecoiae $1.20 per 1.000 cubic f eet ^ 



et 

Souroe? The Florists' Review. Oct. 16. 197S. p*. 26* T^kto from Grower Talks. August .1975. by Paul SlaughteV. 
"Slaughter^ ,4chaffer and Associates. Norchbrook. ill* ' *, . 



SAVING ENERGY IN GREENHOUSES 



ElfAMPLE.OP FUEL SAVINGS BY SCttEENING 
AT NIGHT 



$930 annual net 
savings by screen^- 
Ing aC nlghc In 
4,000 square foot * 



greenhouse nor^ 
maily using $1,500 
wrtfh of. fuel 



Fhbcoperlod materials caQ be pulled 
' for night insulation with s possible 

. fuelv savings of as much as. 40^ percent. 
Recent research studies (1975) at 
Pennsylvania State University, as re* 

\liQXted.by Dr. John W. White, showe^d a 
possible maximum of 62 percent savings 
In heat loss with the use of an alu- 
minized nylon cloth pulled eavfe to 
eave on a clear: night. Part of thisT 
saving was due to reduced convective 

%heat losses, but p4.rt was also due to 
reduced conductive-rad iativ e heat 
losses. *Mat^ fabrics are being eval- 
, uated in a continuation of this 
research XtafiSe^l')'* 




Calculations : 

$1,500 X .62 (percent savings) =\$930 
savings 

n ■ ' - - - -- ' 

Table 11 — Reduction in electrical heat 
use on a^clear night with various 
interior screening systems 



Interior 
screening 

Contrjol'-no screen 
Foylon eave to 

eave 1/ 
Al/Blac-eave to 

ridge 2/ ^ 
Foylon eave to 

ridge 



Percent reduction 
in heat use 

0.0 

61.7 . ' 

38.8 

52.? 



1/ Foylon, a hybrid fabric blending 
nylon cloth and^. aluminum foil is manu-' 
factured by Duracote Corp., 350 North 
Diamond Street, Ravenna, OH. 

2^/ To simplify information, trade 
names of products have been used. No 
endorsement of named products is in- 
tended-nor is criticism implied' of - \ 
similai; products not mentioned. 



Source: See ^ (14) . 



SAVING ENERGY IN GREENHOUSES 



EXAMPLE OF THE BEIATIONSHIF OF THE 
PRICE OP FUEL AND COST OF HEAI 



Example : If you presently, pay 20 
*'<^nt3 per galljpn £qr No. 2 fuel oll»^ 
you cati pay! 21;4 cents per gallon, 
for- No. ,6 C bunker ^llj 13il^cent3 per 
"*gallou for liquid propane, $1.19 per 
1»000 <:ublc fe^t for natural gaa» 
33.32 per tiin for fcoal—and the co^t 
o^ your heat will be the same. 




lAbLe L2"RaLat lonshlp between 



ptlc« of fuel And ^bst of h^ac ^ 



Btu of h'e^t ptoduced 
by one cent^f fuel 


Fuel oil Nq. 2 
(cenC«/8Al> 


Bunker on Ho> 6 C , 
>c«ots/gal) 


tlquld ptop«ne 
(oenta/gttl) 


Natural ges^' 
* ($/X,000 fr) 


* Cbal 

(S/tOn) 


* Btu 


. Cent* 


Dollars 


11,200'* 


15^ 


16.1 


9.8 


? .89 


^ $25.00 


10,500 - 


- 16 


17>1 


10.5 


-95 


■ 26.67 




17 


ia>2 


11. L 




, 26.33 




( ^ 1^ ' 


19>'3 , 


11.8 


1.07 


30.00' 


8,342 


^ t 19 


20>4 


12.; ' 


-^1.13 y 


31.68 


6,400 


20 


21.-4 


13.1 


1.19 ' 


33.32 


8»0O0 


21 


22.5 


13.8 


1.25 


3S.0O 


^ 7,636 - 


22 


23.5 


14.4 


1.31 


~ 3^.38 


7,304 


23 


24.6 


15. r 


1.37 


^ 38.3^ 


' 7^000 


^ 24 


25.7 


15.? 


* 1.43 


40.'84 


6, 702 


2? 


26,8 


16.4 . 


1.49 - 


41.67 


6,462 


26 


27.9 


17.4 


1.55 


' 43.40 


' .6,22? 


27 " 


28.9 


17.7 ' 
ISA 


1.61 


45.00 


, 6,000 


28 


30.0 


1.67 


46.76' 


5,793 . 




* 31. ^ 


* mo ^ * .1.73 


46.33 


5,600 / 


30 


32.2 


19.7 


1^?^ . 


50.12 



1/ Any prloe below choae'ehown will reault in a aavln8A, 
teoult.in 4 lo«« if tbe alternative fuels were used. 



and any hlghet pcioe will 



Soijrce^ John W. Whtt^, Prbfestor of Ftotlcultute. 
Onlveraity Park, Pennayivanla. 



Pennsylvania' State University, 



To conserve energy, you should first 
know how nmch electricity, gasoline, 
^iesel^ and otKer fuels you now use in 
your vegetable operations. Some of 
the vegetable operations-which have 
electrical usag^ (primarily those in- 
volving packing, storage, and' frost" 
protection) may be hooked up to the 
same meter as .the farm residence. In 
such Instances, ^n aniQUnt of ej.ectric 
usage should be 3ubti'a<i'ted for that 
of the residence. 

V 

,Table 13 should help you estimate the 
number 'Of kilowatt hour^ you use iri 
your residence. The amount of elec-* 
ttical energy used in a typical home 
for lighting and appliances^is 400- 
600 1cllowatt-hour3 p*er month. , This 
figure includes an electric range but 
not electric .W:SteKheaters. The 
amount of electricity required for tjie 
water heatfer varies with'Jpnily size, 
compositiojFt, habits, 'and temperature 
of the water supply. (One ^ong hot / 
shower, 10 miftutes,. requires about 7 
kllowatt-hou^s of electricity to heat 

. the water used.) Also excluded from 
the Bbove figure are kilowatt-hour es- 
timates for heating and ai^condition- 
iug.^ Oil or gas furnaces require 
approximately 0.6(fkilowatt-*hour of 
electricity for the fab, letc, 
each gallon of fuel burned. If your 
house is heated electriGglly, you. al- 
ready know how*that JHcreases your r • 
electricity use* ^ 



gasolj^e or diesel fuel m^ter, you pan 
use the amounts of energy purchased as 
shown on your gas, gasoline and diesel 
fuel bills. Although these may not be* 
on. a monthly basis, they should still 
provide a basis for estimating m6nthly 
and annual energy use. 

Energy us^ recordet I has a column in 
wjiijch ypu =can enter the date of pur- 
chase or the date your fuel supplier 
read the meter. Gasoline "or diesel 
fuel use also can b& ^recorded as you- 
use it in your vehicles, -tractors, or 
engines. You may already have this 
data recorded for your gas tax^^fund 
claim. • • 

Energy use recorder H should helRryom 
in recording hours you use various \ 
electrical equipment each month. It^ 
also^can be used for 'logging monthly 
fuel use (,th6 number of gallons of 
gasoline each task requires). 



The following set of recordkeeping 
""charts should help you ^ determining 

your electricity and fuel use for eaich 

vegetable production task. You w*ill 
'then be able to identify those parts\ 

of. your operation where you can save^ . 

the iQOat energy and money. 

Much of the monthly energy use infor- 
mation; for your *vf arm can b& obtained 
by reading* your electric, gas -^prdpane 
or natural gas), and -gasoline or ^ 
diesel fuei^i^ters each month and sub- 
tracting the reading for the previous 
month* If you.dOn*t have a gas-. 



Slnceifarmers majr' have their household 
jeiectrlclty on the same meter as the 
electricity usled in^ farmings we are 



Including the following tshle Qo the* 
readeirittay estimate the^^slectrlc power 
used >n the home. , ' 



-table 13"-Annual enersy rc^q^iremertt^ of ' eleccricicy by household .appliances 



1/ 



Est, kWh consumed 
annual ly 

- 15 ^' 
100 

/i06 

83 
363 

K 
186 

90 

190 , 

^ 1,175 
1,205 
^ 205 

:^3 ^ 

39 
. 50 

n ^ ► 

30 



1,195 
1,761 
728 
1>217 

1,137 
1,829 



COMtWT CONDITIONING 

Air cleaner 
,^ Air'*condicioner (room) 
8ed covering j 
Dehumidlfier 
Fan (accic) j 
Fan (circulating) 
Fan (rollaway) 
Fan (window) 
Heacer (portable) ^ ' 
Heating pad 
Ilumidifier 

HOME ENTERTAINMENT 

Radio 

Radio/ record player 
Television 
black and white 

tube type 
- solid state 
*coloT 

tube ty^e 

solid state 

HOUSEWARES 
Clock 

Floor 5)olisher 
Sewing machine 
Vacuum cleaner - '■ 



Est, kWh ?coiTS^nied 
annuariy 



2/ 



- P0OD FRl^ARATIQN^ ' 

* Bl&nder^ 

Curving kni'fe 
icoff^ maker 
Deep fryer 
\. Dishwasher 
Egg cooker 

- Flaying pan ^ 
Hot plate 

, Hixev^ 

Oven, microwave (only) . 
Ranfee 
with *oven 

viC^ self-^cleanlng oven ^ 
Roaster 
' Sandwich grill- 
Toaster • " , 
* Trash compfctai^ 

Waffle iro^^ . * 

Waste disposer 

I^OD FRESERVATltJl?' ' 

Fneeiter (15 ftr) 
Freezer (frostless 15 ft ) 
, Refrigerator (12 ft^) 
Refrigerator (frostUss ft^) 
Re f rigerator /Freeze r 
V(U ft3) 

^Frostless U ft^) 
rb^UHDRY ' " 

Clothes dryer * ' if 

- Iron (hand) 
Washing machine (automatic) 

V Washing machltVe (nOnautomati^) 
Water heater" 

■■■*'■'*■ 

y \ftien uaitigT-the^e figures for projections; such factSta as tj>^>l2e of the speciUc appliance^ 
the gePgraphic area bf use^ and individual usage should be considered*^ i* ^ 

2J Based on 1*^000 hQur'a of operation per year* This figure will vary widely dependlbg on. area and" 
specific dize of unit. Vou, can approximate the energy u^ed in ai^^ conditioning by tnul tip lying tons 
edacity (12»0(fdBtu ^ 1 ton) times^hours used. This will approximate kWh ^f electricity consumed*' 

Source^ Electric Energy Association^ 90 park Ave.y New Vork^ N,Y, 10016 ^ , , : 



216 
860 
U7 
37-7 
291 
43 
138 
170 
176 

1(3 
163 



^ 86k 
109 



350 
120 

660 
440 



,17 
46 



. 5.5 



erJc 



HE 



47 



For example, in plowing/ an '80-horse* 
nower crawler tracjfor pulling a 5^16** 
^^e-way^&old board plow^lll use 5.^363. 
gallons q'£ dlesel fuel per hour or 2.2 
gallons p^r acre (table 14). 'It^ would 



take 44 gallons of dlesel to plow 
20-acre field with the 'above, equipment 
(2^2. gallons per acre tim^s 20 acres 
equals* 44 gallons* of dlesel fuel),.. 



T^bl« l4TrEi*civac«d energy required for vatrl^ia vegetable faro Casks 







Size of tractor 


Oaeollnc ** . 


Diesel 


Ta»k 


Si^e of Ipp tea'enc 


Gallons' per acre 


Galt^na per hour 


^ C;allons ppir acre 


Gallons per houtr 


Plow 

Plknt ' . 
Ctil(:lvACe 


5- l6'^l<) boAj^ 
*14' offsec 

10' X 40* 
20^ 5 eptke 

6- ro</ 30* toM 
6-row 30' r*>w 

^ \. 


SO 

SO hp 
6i hp 
6Shp- 
hp 
45 hp 


2t697 ' 
1.512 ' 
1,63S 
1,0S6 
l.S2e 
.764 ■ 


' 6.578 

6/576 ' ^ 
S.284 
S.2a4 ' 
3.82i 
> J. 821 
( 


;,26o 

1.233 ^ 
1.210 

-781 
1,042 

.521' 


S.363 
- 5.363 

3. 90S ' 4 
3. 90S 
2.606 
2.606 


T— r ' 


2 -row 

AtutiliAry oacor . 
«elf prop, 1-TOv 


^ " 6S hp ■ 
30 hp 


S.Q2S 
2-284 
10.688 


.S.2e4 * 
2.405 
3. 7S0 

~ — m 


.. 3.709 

: E 


3. 90S 
: — T- 



Energy use recorder 111 :1s to assist 
you in estimating the number ^of kilo-;. ^ 
watt hours that you use in your vege^ 
table opera'tioh. The conversion fac- 
tors ' needed can be obtained froiti 
table 15. The scjiedule should be used 
as follows: \> ^ * 

1. ^ First, enter, the horsepower pf the 
motor for each piece of electrical 
^equipment used (for example, 5 hp). 

2* Next^, select the correct conver- 
*&ion facTtor for the size motor from' 
table Xfor example, 6.440 kilowatts 
are required per hour of y^e for a 
5-hp motor). ; \ 

3. Enter the hours of use peif unit oT 
time (for example^ 4& hou^rs per month), 

4. -' Hult^ply''2^nd 3 to get*your usage 
per unit of[time (for example, 6.440 
40_" .257.6 icllowatt hours of ugage per 
mjntfc). r * 1 ^ ^ 



5. Add the Amount used by each i^^k^tor^ 
or piece of equiplaent per unit 'of 
to get your total electrical usage 



(this could be 500 to ^1,000 kWh below \ 
: the amount of your monthly bill because 
the bill usually includes your resi- 
dentia;L use too). 

Energy use chart IV may be helpful for 
estimating your gasoline t^sage by task 
perforated: It could be used in co^* 
jmctlon with your records on refuel--' 
ing to develop data^for energy use 
recorder II. The nuiaber of gallons of 
fuel^used by each vehicle and each 
t^k is valuable in formation.. fx}r dete^:^ 
mining which* .ones are more efficient'/ 

Although keeping energy us^ records 
^takes Cime, the savings you could 
realize'from recognizii^g problem areas', 
should save you enough eoergy (follars 
to pay you for your trouble. It will^ . 
also' help you in evaluating ^our equip- 
ment and present operation. If you 
' save just one, kilowatt hour per day, 
you will save $14.60 per^yeaf (at 
$0.04 per kWh),'iiot bajl for, the 
recordkeeping involved.^ Y*u can save 
energy and monpy.by knowing how and 
where you use the energy you purchase. 



Usie— Recorder 1 



/bate " Electricity 
(kWh hr) 


Gasoline 
(gal) 


aiesel 
(gal) 


Fuel oil 

(sal) 


LP gas 
(gal) 


Nat* gas 


Janu&ry, 
























— A 

A 


1 


• 








\ • . - 
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■ ■ ' ♦ * 
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^ 










March 




• 








> 




































Aoril 












• C 












\ 






















> 


Mav 






* 






















* 








1 * 












June ^ 
















































July 












* - * 








* 




























August ^ 
































I \ 
















. Senterabfier " ' ' 






> 






• 










- 


























OctoH^i^ 




I 




• 
























* 







* J" 




- 








- 




* 














• 










% 














7— I ~ 




December 


* 








1 








* 
















1 



























57 



49 



ERIC 



..ERIC 



T7 



o 



1/ For example, number of hours per montti your sprinkler system runs; gallons of (gasoline used in plowing^ 
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Energy Use — Recorder 11 * 












is ■ -: 




1 






















■ t 
















— ; i • — 


Averajge amo^inc used per month JL/ 


Total for 




Type of equipment 


Jan- 


Feb- 


Mar- 


Apr- 


May . 


June.. 


July 


Aug- ' 


Sept- 


Oct. 




Dec. 


* year 




" ' *■ 
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J ^ 






















* 
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^ / 








Jt 


\ , ■ 
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/ * / 
























i' ' 




r 4 
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59 




Pnergy Use—l^corder III ' . ^ 



Type of equipment ^ 


— : 

Horsepower of motor 


' 1 

Conversion factor 
* 


Use /er unit 
of time 


kUh per unit 
of time 




*■ 


















* * 




• 


















^ ^ * ' ^ 








i L 
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* 
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™ I* ' ' 
























* • 












ti 
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*■ 


* 
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Energy Use— 'Recorder IV, 



Ts9k perfomted 



Date- 



Tractor or 
engine used 

■ ■ o — 



urs use<l 



Fuel used in* per- 
forming task 



/ 



6"? 



O 52 



Table 15~Kllowatts required to develop one horsepower with electric motors of 
various sizes for single and three-phase eleotric'service U — ^ 



ilorsepower rating of 
the electric motor 


^ ^Kilowatts 


required per 


hour of use 


With single- 
service 


^phase 


With three-phase 
service A/ 


1/4 


.667 


\ 






IJ3 


' .828 * 










1.127 






.,762 


' 3/4 


1.587 


* 




1.067 


A. 


1 . oW 






1.334 


1-1/2 ' , 


2 . 300 






1.905 


2 


2.720 






r. 476 


3 


3.909 ■ 






3.531 


5 . * ■ 


6.440 






'5.715, 


7-1/2, 


9.203 






8.376 


10 


11.500 






10.290 


40 

* 


L 






39.640 



V Adopted from Farrell, (7) ^ 53 , . ' 

2/ For motors wit(r normal torque and speed characteristics' These are full load ratings that 

ignore fhe pow^ factor;, (which blowers Che kilowatts required per^hour of use) plus start-up 

current demand and other factors which increase che kilowatts deinanded, Motors built for , 
especially low speeds or high torque may require more current. If a specific motor is of concern, 

check the actual name-place dat^, ' , ^ 

3/ \Jhere chree-phase service'is available, , < ' 




BTU ACCOUNTINe , - 

The producer qatt convert the quantities 
o£ different tytres of fuel used on his 
farm to a common measure, the Btu of 
energy used with the aid of the con-i 
version factors^ In the tabulation 
below; The producer may find this 
measure useful when comparing total 
energy use"*^from year to year or month 
td month or when comparing alternative 
equlpm^at or practices In terms of 



4,000 gallons -propane x 92,000 Bcu/gal 

500 gallons reg. gasoline x 124,000 Bcu/gal 
25,000 kWh X 3,412 Bcu/kWh 

ToCaL Btu 



energy use where more than one type 
of fuel Is Involved. For^example, If* 
one used 4,0QO gallons of propane, 
50O gallons of regular gasoline, and 
25,000 kilowatt hours of electricity 
last year, the total energy us^ In Btu 
would be 515.3 million Btu. 'Ae 
calculations follow: * ^ 



368,000,000 
62,000,000 
85.300.000 

515,300,000 



Btu Conveirs^n F^ccorL 

Gasoline (regular) 
Diesel fuel (no. 2) . 
Propane 

Natural gas ^ 
Natural gas 

Fuel oil (no. 2) ' ' 

Coal (anthracite) 

Coal (hlgh-volatile bituminous) 

Coal (llgnice) 

Electricity 



6.12 lb/gal 
.'7.07 lb/gal 
4.25 lb/gar 



7.2 lb/gal 



124,OdO 
140,000 
95,OOQ 
1,067.5 
1D0,000 
138,500 
'25, 894., 000 
23,734,000 
13,894,000 
3,412 



Bcu/g&l' 

Btu/gal 

Btu /gal ' 

Btu/gal 

Btu/ therm 

Btu/gal 

Bcu/ton^ 

Bcu/con 

Btu/ton , 

Btu/kWh 



Sources; Environmental Engineering 
Analysis and Practice, Burgess H. 
Jennings, International Textbook Com- 
pany, Scranton, PA, 1970 and Tractors 
and Their Power Units, by Barger, 
tlljedahl, Carleton and McKlbbon, 2nd 
ed., Wiley and Sohs,'t*.Y., 1963. 
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